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not a text-heavy approach that puts you to sleep. 
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“This is not SQL made 
easy; tins Is SQL made 
challenging, SQL 
made interesting, SQL 
made fun. It even 
answers that age-old 
question ‘How to 
teach non-correlated 
suti queries without 
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live?’ This is the right 
wa^y to learn — it’s 
fast, ii ? s flippant, and 
it looks fabulous.” 
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“There are books you 
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books you keep on 
your desk, and thanks 
to O'Reilly and the 
Head Mrst crew, there 
is the penultimate 
category, Head First 
books. They're the 
ones that are dog- 
eared, mangled, and 
carried everywhere. 
Head First SQL is at 
the top of my stack. ” 

— ^ Hill Samyet; 

ATG Curnculuin Manager, 

Oracle 
































































































Praise for Head First SQL 


“There are books you buy, books you keep, books you keep on your desk, and thanks to O’Reilly and the 
Head First crew, there is the ultimate category, Head First books. They’re the ones that are dog-eared, 
mangled, and carried everywhere. Head First SQL is at the top of my stack. Heck, even the PDF I have 
for review is tattered and torn.” 

— Bill Sawyer, ATG Curriculum Manager, Oracle 

“This is not SQL made easy; this is SQL made challenging, SQL made interesting, SQL made fun. It 
even answers that age-old question c How to teach non-correlated subqueries without losing the will to 
live?’ This is the right way to learn 一 it’s fast, it’s flippant, and it looks fabulous.” 

— Andrew Cumming, Author of SQL Hacks, Zoo Keeper at sqlzoo.net 


“Outrageous! I mean, SQL is a computer language, right? So books about SQL should be written for 
computers, shouldn’t they? Head First SQL is obviously written for human beings'. What’s up with that?'.’’ 

— Dan Tow，Author of SQL Tuning 


“Even many of the more advanced concepts are covered in a way that almost anyone should be able to 
easily follow...if your database does ever grow to the point where you need to use the more advanced 
commands this same book will show you how. The book not only teaches you how to code SQL, it also 
teaches many of the concepts of proper database design.” 

— Stephen Chapman, Ask Felgall (zvzvzv.felgalL com / hfsql. htm) 


“Jammed with exercises, thoughtful questions, cartoons and side comments that make you giggle 
while making an important point, this book provides the most enjoyable way to learn SQL than I can 
imagine — well, short of learning it pool side in the Bahamas anyway. It even includes crossword puzzles 
to help the reader quiz himself on what he’s learned. If you want to have a fun time learning SQL, this 
is the way to do it. It gets down to hardcore SQL and keeps you thinking not just about what you’re 
doing, but why you’re doing it with its lively examples. This is gain without the pain. This is a fun way to 
learn. 


— Sandra Henry-Stocker, ITzvorld. com 



Praise for other Head First books 


“This book’s admirable clarity, humor and substantial doses of clever make it the sort of book that helps 
even non-programmers think well about problem-solving.” 

— Cory Doctorow, co-editor of Boing Boing 
Author, Down and Out in the Magic Kingdom 
and Someone Comes to Town，Someone Leaves Town 


“If you thought Ajax was rocket science, this book is for you. Head Rush Ajax puts dynamic, compelling 
experiences within reach for every web developer.’’ 

— Jesse James Garrett, Adaptive Path 


“I received the book yesterday and started to read it...and I couldn’t stop. This is definitely tres ‘cool.’ It is 
fun, but they cover a lot of ground and they are right to the point. I’m really impressed.” 

— Erich Gamma, IBM Distinguished Engineer, and co-author of Design 
Patterns 


“Head First Design Patterns managed to mix fun, belly-laughs, insight, technical depth and great practical 
advice in one entertaining and thought provoking read. Whether you are new to design patterns, or have 
been using them for years, you are sure to get something from visiting Objectville.” 

_ Richard Helm, co-author of Design Patterns 

“One of the funniest and smartest books on software design I’ve ever read.” 

— Aaron LaBerge, VP Technology ， ESPN.com 

“I just finished reading HF OOA&D and I loved it! The thing I liked most about this book was its focus 
on why we do OOA&D — to write great software!” 

— Kyle Brown, Distinguished Engineer, IBM 

I *heart* Head First HTML with CSS & XHTML — it teaches you everything you need to learn in a Tun 
coated’ format!” 

— Sally Applin，UI Designer and Fine Artist, http: / / sally, com 



Praise for the Head First Approach 


“It’s fast, irreverant, fun, and engaging. Be careful — you might actually learn something!” 

— Ken Arnold, former Senior Engineer at Sun Microsystems 
Co-author (with James Gosling of Java )， 

The Java Programming Language 


“I feel like a thousand pounds of books have just been lifted off of my head.” 

— Ward Cunningham，inventor of the Wiki 
and founder of the Hillside Group 


“This book is close to perfect, because of the way it combines expertise and readability. It speaks with 
authority and it reads beautifully.” 

— David Gelernter, Professor of Computer Science, Yale University 


“Just the right tone for the geeked-out, casual-cool guru coder in all of us. The right reference for 
practical development strategies—gets my brain going without having to slog through a bunch of tired, 
stale professor-speak.” 


— Travis Kalanick, Founder of Scour and Red Swoosh Member of the 
MIT TR100 


“The combination of humour, pictures, asides, sidebars, and redundancy with a logical approach to 
introducing the basic tags and substantial examples of how to use them will hopefully have the readers 
hooked in such a way that they don’t even realize they are learning because they are having so much 


fun.” 


— Stephen Chapman ， Fellgall.co 
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To our world, awash in data. 

And to you, who want to master it. 
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Lynn is a fiction writer stuck in a technical book writer’s body. 
Upon discovering that technical book writing actually paid real 
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After going back to school to get a Masters in computer science ， s] 
worked for the acronyms NRL and LANL. Then she discovered 
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A victim of bad timing, she moved to Silicon Valley just before the 
great crash. She spent several years working for Yahoo! and writing 
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writing bent, she moved to the New York area to get an MFA in 
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Her Head First-style thesis was delivered to a packed room of 
professors and fellow students. It was extremely well received, and 
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A change will do you good 
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mullets coming back into style soon. With UPDATE, you can change data, and 
DELETE lets you get rid of data that you don’t need anymore. But we’re not just 
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powers and avoid dumping data that you really do need. 
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Why be normal? 

You’ve been creating tables without giving much 

thought to them. And that’s fine, they work. You can SELECT, 
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Rewriting the Past 

Ever wished you could correct the mistakes of your past? 
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New maneuvers 

You only know half of the story about joins. You ve seen cross joins 
that return every possible row, and inner joins that return rows from both tables where 
there is a match. But what you haven’t seen are outer joins that give you back rows that 
don’t have matching counterparts in the other table, self-joins which (strangely enough) 
join a single table to itself, and unions that combine the results of queries. Once you 
learn these tricks, you’ll be able to get at all your data exactly the way you need to. (And 
we haven’t forgotten about exposing the truth about subqueries, either!) 
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Too many cooks spoil the database 

Your database has grown and other people need to use it. 
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entering data at the same time. In this chapter we begin protecting our data from the 
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The Top Ten Topics (we didn’t cover) 
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ore things we think you need to know. We wouldn’t feel right about ignoring 
em, even though they only need a brief mention. So before you put the book 
down, take a read through these short but important SQL tidbits. 

Besides, once you’re done here, all that’s left is another appendix... and the 
index... and maybe some ads... and then you’re really done. We promise! 
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> SELECT CURRENT 一 DATE; 

+-+ 

I CURRENT 一 DATE | 

+- + 
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+- + 

1 row in set (0.00 sec) 
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+- + 
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+ - + 

1 row in set (0.00 sec) 
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Try it out for yourself 
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how to use this book 


Who is this book for? 


If you can answer “yes” to all of these: 


① 

③ 


Do you have access to a computer with an RDBMS 
installed on it, like Oracle, MS SQL, or MySQL? Or one 
that you can install MySQL, or other RDBMS on? 

Do you want to learn, understand, and remember how 
to create tables, databases, and write queries using 
the best and most recent standards? 

Do you prefer stimulating dinner party conversation 
to dry, dull, academic lectures? 
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(2) Are you already an experienced SQL programmer and 
looking for a reference book on SQL? 

^3) Are you afraid to try something different? Would 
you rather have a root canal than mix stripes with 
plaid? Do you believe that a technical book can’t be 
serious if SQL concepts are anthropomorphized? 


this book is not for you. 


C c Hoic ^ -this book is 

^ 扣 y 咖 C With a c>rtd\i c，avdj 



If you can answer “yes” to any of these: 

① Are you completely comfortable with beginning SQL 
syntax and seeking something that will help you with 
advanced database design? 
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Wc know what you’re thmkmg. 



'How can this be a serious SQL book?’ 
‘What’s with all the graphics?” 

‘Can I actually learn it this way?” 


And we know what your brain h thmkmg. 

Your brain craves novelty. It’s always searching, scanning, waiting for 
something unusual. It was built that way, and it helps you stay alive. 

So what does your brain do with all the routine, ordinary, normal things a 
you encounter? Everything it can to stop them from interfering with the / 
brain’s real]oh — recording things that matter. It doesn’t bother saving 


the boring things; they never make it past the “this is obviously not 
important” filter. 

How does your brain know what’s important? Suppose you’re out for 
a day hike and a tiger jumps in front of you, what happens inside your 
head and body? 

Neurons fire. Emotions crank up. Chemicals surge. 

And that’s how your brain knows... 

This must be important! Don’t forget it! 

But imagine you’re at home, or in a library. It’s a safe, warm, tiger-free 
You’re studying. Getting ready for an exam. Or trying to learn some 
tough technical topic your boss thinks will take a week, ten days at 
the most. 

Just one problem. Your brain’s trying to do you a big favor. It’s trying 
to make sure that this obviously non-important content doesn’t clutter 
up scarce resources. Resources that are better spent storing the really 
big things. Like tigers. Like the danger of fire. Like how you should 
never again snowboard in shorts. 

And there’s no simple way to tell your brain, “Hey brain, thank you 
very much, but no matter how dull this book is, and how little I’m 
registering on the emotional Richter scale right now, I really do want 
you to keep this stuff around.” 
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Metacognition: thinking about thinking 

If you really want to learn, and you want to learn more quickly and more deeply, 

attention. Think about how you think. Learn how you 

Most of us did not take courses on metacognition or learning theory when we were 
growing up. We were expected to learn, but rarely taught to learn. 

But we assume that if you’re holding this book, you really want to learn about 
SQL. And you probably don’t want to spend a lot of time. And since you’re going 
to create databases, you need to remember what you read. And for that, you’ve got to 
understand it. To get the most from this book, or any book or learning experience, take 
responsibility for your brain. Your brain on this content. 

The trick is to get your brain to see the new material you’re learning 
as Really Important. Crucial to your well-being. As important as 
a tiger. Otherwise, you’re in for a constant battle, with your brain 
doing its best to keep the new content from sticking. 

So just how DO you get your brain to think that 
SQL is a hungry tiger? 

There’s the slow, tedious way, or the faster, more effective way. 

The slow way is about sheer repetition. You obviously know that 
you are able to learn and remember even the dullest of topics 
if you keep pounding the same thing into your brain. With enough 
repetition, your brain says, “This doesn’t feel important to him, but he keeps looking at 
the same thing over and over and over, so I suppose it must be.” 

The faster way is to do anything that increases brain activity, especially different 
types of brain activity. The things on the previous page are a big part of the solution, 
and they’re all things that have been proven to help your brain work in your favor. For 
example, studies show that putting words within the pictures they describe (as opposed to 
somewhere else in the page, like a caption or in the body text) causes your brain to try 
to make sense of how the words and picture relate, and this causes more neurons to fire. 
More neurons firing = more chances for your brain to get that this is something worth 
paying attention to, and possibly recording. 


pay attention to how you pay 
learn. 



A conversational style helps because people tend to pay more attention when they 
perceive that they’re in a conversation, since they’re expected to follow along and hold up 
their end. The amazing thing is, your brain doesn’t necessarily care that the “conversation” 
is between you and a book! On the other hand, if the writing style is formal and dry, your 
brain perceives it the same way you experience being lectured to while sitting in a roomful 
of passive attendees. No need to stay awake. 


But pictures and conversational style are just the beginning. 
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Here's what WE did: 

We used pictures, because your brain is tuned for visuals, not text. As far as your brain’s 
concerned, a picture really is worth a thousand words. And when text and pictures work 
together, we embedded the text in the pictures because your brain works more effectively 
when the text is within the thing the text refers to, as opposed to in a caption or buried in the 
text somewhere. 



We used redundancy^ saying the same thing in different ways and with different media types, 
and multiple senses, to increase the chance that the content gets coded into more than one area 
of your brain. 


We used concepts and pictures in unexpected ways because your brain is tuned for novelty, 
and we used pictures and ideas with at least some emotional content, because your brain 
is tuned to pay attention to the biochemistry of emotions. That which causes you to feel 
something is more likely to be remembered, even if that feeling is nothing more than a little 

humor, surprise, or interest. 

We used a personalized, conversational style, because your brain is tuned to pay more 
attention when it believes you’re in a conversation than if it thinks you’re passively listening 
to a presentation. Your brain does this even when you’re reading. 


toys•toy boys.boy 


toy 


boy 

hula hoop ^ 


Davey 

balsa glider ^ 


Bobby 

toy soldiers ^ 


Beaver 

harmonica 


Richie 

baseball cards 』 



We included more than 80 activities, because your brain is tuned to learn and remember 
more when you do things than when you read about things. And we made the exercises 
challenging-yet-do-able, because that’s what most people prefer. 

We used multiple learning styles, because might prefer step-by-step procedures, while 
someone else wants to understand the big picture first, and someone else just wants to see 
an example. But regardless of your own learning preference, everyone benefits from seeing the 
same content represented in multiple ways. 


Fireside Chats 



We include content for both sides of your brain, because the more of your brain you 
engage, the more likely you are to learn and remember, and the longer you can stay focused. 
Since working one side of the brain often means giving the other side a chance to rest, you 
can be more productive at learning for a longer period of time. 

And we included stories and exercises that present more than one point of view ， 
because your brain is tuned to learn more deeply when it’s forced to make evaluations and 
judgments. 

We included challenges, with exercises, and by asking questions that don’t always have 
a straight answer, because your brain is tuned to learn and remember when it has to work at 
something. Think about it — you can’t get your body in shape just by watching people at the 
gym. But we did our best to make sure that when you’re working hard, it’s on the right things. 
TYidityou 9 re not spending one extra dendrite processing a hard-to-understand example, 
or parsing difficult, jargon-laden, or overly terse text. 

We used people. In stories, examples, pictures, etc., because, well, because a person. 
And your brain pays more attention to people than it does to things. 
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Here's what YOU caw do to bend 
your brain mto submission 

So, we did our part. The rest is up to you. These tips are a 
starting point; listen to your brain and figure out what works 
for you and what doesn’t. Try new things. 

^ ihis oui sii^k H 

° h y° u,r 


(T) Slow down. The more you understand, 

、一 the less you have to memorize. 

Don’t just read. Stop and think. When the 
book asks you a question, don’t just skip to the 
answer. Imagine that someone really is asking 
the question. The more deeply you force your 
brain to think, the better chance you have of 
learning and remembering. 

( 2 ) Do the exercises. Write your own notes. 

We put them in, but if we did them for you, 
that would be like having someone else do 
your workouts for you. And don’t just look at 
the exercises. Use a pencil. There’s plenty of 
evidence that physical activity while learning 
can increase the learning. 

(3) Read the “There are No Dumb Questions” 

That means all of them. They’re not optional 
sidebars — they y re part of the core content! 

Don’t skip them. 

(4) Make this the last thing you read before 
bed. Or at least the last challenging thing. 

Part of the learning (especially the transfer to 
long-term memory) happens after you put the 
book down. Your brain needs time on its own, to 
do more processing. If you put in something new 
during that processing time, some of what you 
just learned will be lost. 

(5) Drink water. Lots of it. 

Your brain works best in a nice bath of fluid. 
Dehydration (which can happen before you ever 
feel thirsty) decreases cognitive function. 


Talk about it. Out loud. 

Speaking activates a different part of the brain. 

If you’re trying to understand something, or 
increase your chance of remembering it later, say 
it out loud. Better still, try to explain it out loud 
to someone else. You’ll learn more quickly, and 
you might uncover ideas you hadn’t known were 
there when you were reading about it. 

(j^ Listen to your brain. 

Pay attention to whether your brain is getting 
overloaded. If you find yourself starting to skim 
the surface or forget what you just read, it’s time 
for a break. Once you go past a certain point, you 
won’t learn faster by trying to shove more in, and 
you might even hurt the process. 

(Q^ Feel something! 

Your brain needs to know that this matters. Get 
involved with the stories. Make up your own 
captions for the photos. Groaning over a bad joke 
is still better than feeling nothing at all. 

(9) Create something! 

Apply this to your daily work; use what you are 
learning to make decisions on your projects. Just 
do something to get some experience beyond the 
exercises and activities in this book. All you need 
is a pencil and a problem to solve.. .a problem that 
might benefit from using the tools and techniques 
you’re studying for the exam. 
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Read m 

This is a learning experience, not a reference book. We deliberately stripped out everything 
that might get in the way of learning whatever it is we’re working on at that point in the 
book. And the first time through, you need to begin at the beginning, because the book 
makes assumptions about what you’ve already seen and learned. 


We begin by teaching basic SQL syntax, then SQL database design 
concepts, and then advanced querying. 

While it’s important to create well-designed tables and databases, before you can, you need 
to understand the syntax of SQL. So we begin by giving you SQL statements that you can 
actually try yourself. That way you can immediately do something with SQL, and you will 
begin to get excited about it. Then, a bit later in the book, we show you good table design 
practices. By then you’ll have a solid grasp of the syntax you need, and can focus on learning 
the concepts. 

We don’t cover every SQL statement, function, or keyword. 

While we could have put every single SQL statement, function, and keyword in this book, 
we thought you’d prefer to have a reasonably liftable book that would teach you the most 
important statements, functions, and keywords. We give you the ones you need to know, the 
ones you’ll use 95 percent of the time. And when you’re done with this book, you’ll have 
the confidence to go look up that function you need to finish off that kick-ass query you just 
wrote. 

We don’t address every flavor of RDBMS. 

There’s Standard SQL, MySQL, Oracle, MS SQL Server, PostgreSQL, DB2, and quite a 
few more RDBMSs out there. If we covered every variation in syntax for every command 
in the book, this book would have many more pages. We like trees, so we’re focusing on 
Standard SQL with a nod toward MySQL. All the examples in the book will work with 
MySQL. And most will work with any of the RDBMSs listed above. Remember that 
reference book we just suggested you buy? Buy one for the particular RDBMS that you use. 

The activities are NOT optional. 

The exercises and activities are not add-ons; they’re part of the core content of the book. 
Some of them are to help with memory, some are for understanding, and some will help 
you apply what you’ve learned. Don } t skip the exercises. The crossword puzzles are 
the only thing you don’t have to do, but they’re good for giving your brain a chance to think 
about the words and terms you’ve been learning in a different context. 
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The redundancy is intentional and important. 

One distinct difference in a Head First book is that we want you to really get it. And we 
want you to finish the book remembering what you’ve learned. Most reference books 
don’t have retention and recall as a goal, but this book is about learning, so you’ll see some 
of the same concepts come up more than once. 

The examples are as lean as possible. 

Our readers tell us that it’s frustrating to wade through 200 lines of an example looking 
for the two lines they need to understand. Most examples in this book are shown within 
the smallest possible context, so that the part you’re trying to learn is clear and simple. 
Don’t expect all of the examples to be robust, or even complete — they are written 
specifically for learning, and aren’t always fully-functional. 

We’ve placed many of the commands on the Web so you can copy and paste them into 
your terminal or database software. You’ll find them at 

http:/ 7www.headfirstlabs.com/books/hfsql/ 


The Brain Power exercises don’t have answers. 

For some of them, there is no right answer, and for others, part of the learning 
experience of the Brain Power activities is for you to decide if and when your answers 
are right. In some of the Brain Power exercises, you will find hints to point you in the 
right direction. 

Installing an SQL server 

In order to create and edit databases and tables using SQL, you’ll need access to an 
SQL server. You may already have SQL set up and running on your web server, but if 
not, you can install SQL on your home machine. Appendix ii includes instructions for 
installing MySQL (a popular, free flavor of SQL) on Mac and Windows machines. 


Head First SQL: Hands On 

But if you’re not keen on installing an SQL server on your machine and just want to try 
out the examples in the book for yourself, you’re in luck! We’ve created a special SQL 
sandbox online, where you can follow along with and practice most of the examples 
listed in the book. Check out Head First SQL: Hands On at: 

http://www.headfirstlabs.com/sql hands on/ 
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the review team 


The technical review team 



Our amazing reviewers: 


Huge thanks go to our tech review team. They caught 
innumerable blatant mistakes, subtle errors, and pathtetic 
typos. Without them, this book wouldn’t be anywhere 
near as clean and correct as it is. They did a thorough job 
of getting the errors out of this book. 

Cary Collett put his 15 years of experience working at 
startups, government labs, and currently in the financial 
sector to use while reviewing the book, and is looking 
forward to getting back to enjoying his non-work things 
like cooking, hiking, reading and terrorizing his dogs. 

LuAnn Mazza found time in her busy Illinois professional 
life as a Software Developer and Analyst, to do some 
incredibly timely and detailed reviews, we’re happy that 
she can now spend her spare time enjoying her hobbies 
including biking, photography, computers, music, and tennis. 

When Steve Milano isn’t coding in half a dozen 
different languages at his day job, doing a top-notch 
review of Head First SQL, or playing punk rock with his 
band Onion Flavored Rings in unventilated basements 


throughout the land, he can be found at home with his 
cats Ralph and Squeak. 

“Shelley” Moira Michelle Rheams, MEd, MGP, 
MGSE teaches and runs the Early Childhood Education 
Program at Delgado Community College in New 
Orleans: West Bank Campus. Currently she enjoys 
putting education courses online to meet the needs of 
the changing New Orleans community post-Katrina, and 
we thank her for being able to fit us into her overbooked 
schedule. 

Jamie Henderson is a senior systems architect sporting 
purple hair and dividing what spare time she has between 
cello, reading, video games, and watching movies on DVD. 

This fantastic team is the reason that the code and 
exercises in this book will actually do what they are 
supposed to, and why, when you are finished with this 
book, you’ll be a confident SQL programmer. Their 
attention to detail also kept us from being too cute or too 
patronizing, or even, sometimes, too weird. 
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Editor Catherine Nolan has a huge ulcer now, thanks to some 
incredibly bad luck I had near the end of the editorial process. 
She’s the reason this book didn’t come out in 2008, and perhaps 
the reason it exists at all. It was a bit like kitten juggling at the end, 
and she didn’t drop a single one. I badly needed a schedule, and 
Catherine is the best scheduler I’ve ever met. And I think I’ve been 
her biggest challenge so far. Let’s hope her next project goes more 
smoothly, she’s more than earned it. 

、 

Cathcvihc /Volah 


The O Reilly team: 

Design Editor Louise Barr has been both a great friend and an amazing graphic designer. 
Somehow she was able to channel my crazy ideas into impressive art that make the difficult 
concepts very clear. All the great design is hers, and I have no doubt that at many points in 
this book you’ll want to thank her too. 

But we would have gone to press with a whole lot of errors had it not been for the technical 
review process, and Sanders Kleinfeld did a great job as production editor, getting 
this book ready for press. He also went far, far beyond the call of duty, pointing out some 
conceptual chasms that really needed to be bridged. Thanks, Sanders! 

Finally, I want to thank Kathy Sierra and Bert Bates for creating this wonderful series 
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intro 



place for everything 



Don’t you just hate losing things? Whether it s your car 
keys, that 25% off coupon for Urban Outfitters, or your application’s 
data, there’s nothing worse than not being able to keep up with what 
you need... when you need it. And when it comes to your applications, 
there’s no better place to store your important information than in a 
table. So turn the page, come on in, and take a walk through the world 
of relational databases. 


this is a new chapter 









a sticky situation 


Pefining your data 

Greg knows many lonely single people. He likes keeping 
track of what his friends are up to, and enjoys introducing 
them to each other. He has lots of information about them 
scrawled on sticky notes like this: 



Greg’s been using his system for a very long time. Last week he 
expanded his connections to include people who are seeking 
new jobs, so his listings are growing quickly. Very quickly … 
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categorizing your data 




Exactly right. A database is just 
what we need. 

But before you can get into creating databases, 
you’re going to need to have a better idea of 
what kinds of data you’re going to want to 
store and some ways of categorizing it. 
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data and tables 


^Aarpen yoar pencil 


Here are some of Greg’s notes. Look for similar information that 
Greg’s collected about each person. Give each common bit of 
data a label that describes the category of information it is, then 
write those labels in the space below. 


Ann BranS 0 ^ 

B-day ： 7/1/1962 
Software 

Single, but involved 

MoaNtaiN View, CA 

aNNie@board^r-uS.corA 

iNtereStt ： CoWectiNg booKS, 

BeemaWng，^ tr ' aN 
SeeWng： Job 


J3^ie H3^\iltoN 
B-day: 9/10/1964 
SySte^ Administrator 

Single 

SuNNyvale, CA 

doNtbother@breakNeckpizza.Net 

interests ： Hiking, writing, 

Seeking ： FrieNdS, wo^n to cjate 

/ 


Seek ㈣ 


Ala 〜 5ou|^up 
B-day: 7/r/r 966 

AeroNaut/cal e 咱 ■ 
Marr/ed 

ANtoN/o, TX 

fcukup@breakNeckp/zza.Net 

1 •嗔钱 Program 

Seek/.Ng: Nothing 



AnfeliNa MeNdoza 
B-day： 8/19/1979 
Unix S/achiN 

Married 

^3N Fr3Nci^co, CA 

aN 制 iNa@Starbuzzcoffee.coK 

XNtereStS* ActiN^, DaNciN 含 

SeekiM^** New job 
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sharpen solution 


c^Jharpen your pencil 
、、 Solution 


Fiv-s-t Name 


S*ta*Us 


Here are some of Greg’s notes. Look for similar information that 
Greg’s collected about each person. Give each common bit of 
data a label that describes the category of information it is, then 
write those labels in the space below. 


Ann 

I B-day ： 7/1/1962 

I Software tN 含 iNeer 

I Single, bat involved 
I MoaNtaiN View, CA 

I aNNie@boar*-r-aS.corA 

I iNtereStt ： CoWectiNg booKS, 

I BeemaW^ ^tnan 
■ 滅吨 : 卿了 0 b 


Las 七 Nawc 

^a^iltoN 

B-day: 9/10/1964 

SySte^ Administrator 

Single 

SuMNy\/ale，（A 

doNtbother@breakNeckpizza.Net 

interests ： Hiking, writing, 

SeekiNg ： FrieNdS, wo^n to ejate 


—Hrr 

咖。 i 二 

I , ayx VASC tVw 

； t ； a^ - d3 


data. 


First Name 


Wve split y\a^cs ih-to 
-Piv-st Mme av\d last 

This will help you 

so\rt the daia latcv-. 


Last Name 


birthday 

Profession 


Status 

LocatiQii 

Email 


Interests 


Seeking 


pvofcss'»ov\ 
Lo6at«ov\ — 


I AIa 〜 5ou|^up 

B-day: 7/l/ me 

I Aer °Naut/cal ENg/Neer 
I Marr/ed 

ANtoN/O, TX 

fcukup@breakNeckp/zza.Net 

1 •嗔钱 Program 

Seek/.Ng: Nothing 


AnfeliNa MeNdoza 
卜 day: 8/19/1979 
Unix S/achiN 

Married 

^3N Fr3Nci^co, CA 

aN^el iNa@Starbuzzcof fee.coK 

XNtereStS- Acting, DaNciNg < 

SeekiM^** New job 



今代 3 already gave so n>C 
ih-Pov^a-tioh the dategov-y 
har^s W B—Ue\res"ts” 

oh his st'ulkics. 
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data and tables 


Look at your data m categories 

Let’s look at your data in a different way. If you cut each note into pieces, 
then spread the pieces out horizontally you’d get something that looked 
like this: 

An ㈣ a["^ Nc)oza 阳前 「Manried 


Then if you cut up another sticky note with the categories you just 
noticed, and put the pieces above their corresponding information, 
you’d have something that looks a lot like this: 



Here’s that same information nicely displayed in a TABLE in columns and rows. 



Iast_name 


Branson 


Hamilton 


first name 



Jamie 


Soukup 


Alan 


Mendoza Angelina 


email 

birthday 

profession 

location 

status 

interests 

annie@boards- 

r-us.com 

7-1-1962 

Aeronautical 

Engineer 

San Antonio, 
TX 

Single, but 
involved 

RPG, 

Programming 

dontbother@ 

breakneck 

pizza.com 

9-10-1966 

System 

Administrator 

Sunnyvale, 

CA 

Single 

Hiking, 

Writing 

soukup@ 

breakneck 

pizza.com 

12-2-1975 

Aeronautical 

Engineer 

San Antonio, 
TX 

Married 

RPG, 

Programming 

angelina@ 

starbuzzcoffee 

.com 

8-19-1979 

Unix System 
Administrator 

San 

Francisco, 

CA 

Married 

Acting, 

Dancing 



New 

Job 


Friends, 
Women 
to date 


Nothing 


New 

Job 
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Whaf s iw a database? 

Before we get into the details of what tables, rows, and columns are, 
let’s step back and look at the bigger picture. The first SQL structure 
you need to know about is the container that holds all your tables 
known as a database. 



Database Detour 


A database is a container that holds tables and 
other SOL structures related to those tables. 


Every time you search online, go shopping, call information, 
use your TiVo, make a reservation, get a speeding ticket, or 
buy groceries, a database is being asked for information, 
otherwise known as being queried. 



I 妁 5hd -Plow dhav-ts ； 

bases av-c depicted Bs 
^ylihdcv*s. So y/hch you see 
thmk dd'teibase. 
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Hotel 

Reservations 


Dry Cleaner 



you and just a 卜 d 

^ databases 


-tKc databases that 
suv*v*ouy\d Y ou * 


you are here ► 
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A^af atny a Database 


Database Detour 


A table. 



TVmk o-P a da-tab^se 
like a dohtaihCV that 

holds ih-Pov-rwa-tioh... 


These aire the 乙 oU 吣 . 




A^o-thcir -table. 


column 1 

column2 

column3 

data 

data 

data 

data 

data 

data 

data 

data 

data 

data 

data 

— 

data 

data 

data 

data 

data 

data 

data 

data 

data 

data 


Some o-thcir -table. 


A database contains tables. 

A table is the structure inside your database 
that contains data, organized in columns 

and rows. 

Remember those categories you came up 
with? Each category becomes a column in 
your table. These values might be in the same 
column: Single, Married, Divorced. 

A table row contains all the information 


The information inside 
the database is organized 
into tables. 


about one object in your table. In Greg’s new 
table, a row would be all the data about one 
person. Here’s an example of some of the 
data that might be in one row: John, Jackson, 
single, writer, jj@boards-r-us.com. 
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BE • f 妹 

Below, you’ll find some sticli/ notes and 
a table. Your job is to be tire partially 
formed table and fill in the empty bits 

to create inner peace. 
After you’ve done the 
exercise, turn tire pa 贫 e to 
See if you’ve become one 
witii tire fable. 


Database Detour 




Use o^c *tV>c t’ cWs 

as a WJe 咖 

taWca mca—W 



shop 








■■ 




4/25 












not enough jelly 
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BE flie- 爾 & §©|ug©ti 

Your job was to be Ae partially 
formed table and fill in tire empty 
bits to increase inner peace. 


Database Detour 


should have b CC h able wovk 
out wh^ the tables -title “| d 
be Wo^ -the s-ti^kics. 


jelly doughnuts 




po^t wo 代 Y 』 youv ansy/ers 

-fov *t^c dolumr\ r^a^cs dor\ *t 
md^V) ouV"S c%3^*bly- 


£*tavbuzi Coffee 
Puhdan ； s Ponu*U 
^vispy 

Duhda^s Dor\u*ts 


0：^ am 
10:3^ pm 


午 /23 

4/25 

午 /Z 午 


rating 

9 


comments 

almost pev-fedt 

3 ⑽ Y 

stale, but tasty 

not enough jelly 




databases contain connected data 


All of the tables in a database should be connected in some 
way. For example, here are the tables that might be in a 
database holding information about doughnuts: 


^ ，s a debase with thvee 
tables ih it. The database is 
匕 ailed my__shadks\ 


Database av\d table ^a^es 
a\re ⑽七 usually 匕 apitaliz^d. 


snacks 


jelly 一 doughnuts 


Tabic doir\*ta'm*m5 'm-fov-w>atior^ 
about jelly dou^mu*ts. 


shop 

Starbuzz Coffee 

time 

7:43 am 

date 

4/23 

rating 

9 

comments 

almost perfect 

Duncan's Donuts 

8:56 am | 

4/25 

4/26 

4/24 

5 

6 

greasy 

stale, but tasty 

Krispy King 

Duncan’s Donuts 

9:39 pm 

10:35 pm 

7 

not enough jelly 


Ible doh-taihihg ih-povr^atioh 
about s^dks -that a^i 
doughnuts- ^ - 


_shop 

Krispy Ki ng 

___^buzzCoffee 
Duncan’s Donuts 
Duncan’s Donuts 


glazed_doughnuts 

r^TT ~^ 

• 9:39 Pm ~4/26 i 


___ 7:43 am 

___ ^8:56 am _ 
Jts 10 ： 35pm 

other snacks 


date 

~4/26 

~4/23 

~4/25 

4/24 


rating 

~8 

~4 

6 

~~7 


comments 

warm, but not hot 
not enough glaze 
greasy 
stale I 


Tabic to 灼 

dbout 

^Idzjed dou^mu*U. 


shop 

time 

date 

cake 

Starbuzz Coffee 

10:35 pm 

4/24 

cinnamon cake 

Starbuzz Coffee 

7:43 am 

4/23 

rocky road 

Krispy King 

9:39 pm 

4/26 

trail bar 

Duncan^s Donuts 

8:56 am 

4/25 

plain cookie 


rating 

6 

8 

4 

9 


comments 

too much spice 
marshmallows! 
not enough fruit 
warm, crumbly 
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A column is a piece of data stored by your table. A row is a 
single set of columns that describe attributes of a single thing. 
Columns and rows together make up a table. 


Here’s an example of what an address book table containing your 
personal information might look like. You’ll often see the word field 
used instead of column. They mean the same thing. Also, row and 
record are often used interchangeably. 



_ T\\tst av-c Columns. 

kr - 




first_name 

last_name 

address 

city 

state 

id_num 


Joe 

Epps 

data 

data 

data 

data 


Al 

Jones 

data 

data 

data 

data 


Mary 

Morris 

data 

data 

data 

data 


Lou 

Green 

data 

data 

data 

data 


Put the ^olumhs and vows -togethev* 

3hd 丫 。“ 3 。七 youvscl^ a tabic. ^ 


first_name 

last_name 

address 

city 

state 

id_num 

Joe 

Epps 

data 

data 

data 

data 

Al 

Jones 

data 

data 

data 

data 

Mary 

Morris 

data 

data 

data 

data 

Lou 

Green 

data 

data 

data 

data 


you are here ► 
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creating your table 


o 0 



So we have enough data from my 
stickies to turn them into a table? 




Exactly. You can identify categories for the 
type of data you’re collecting for each person. 

Your categories then become your columns. Each sticky note 
becomes a row. You can take all that information from your 
stickies and turn it into a table. 

C3*tc^oV"ics -p\rom pay 7 - - 



Fir$t Nane 



La$t Nane 


Profe^/oN 



Locat/oN 



iNtere$t$ 


Seeking 




Novi ^ "t^c 

& 一， 。 1 ， 




last_name 

first_name 

email 

birthday 

profession 

location 

status 

interests 

seeking 

Branson 

Ann 

annie@boards-r- 

us.com 

7-1-1962 

Aeronautical 

Engineer 

San Antonio, 
TX 

Single, 

but 

involved 

RPG, 

Programming 

New Job 

Hamilton 

Jamie 

dontbother@ 

breakneckpizza. 

net 

9-10-1966 

System 

Administrator 

Sunnyvale, 

CA 

Single 

Hiking, 

Writing 

Friends, 
Women to 
date 

Soukup 

Alan 

soukup@ 

breakneckpizza. 

net 

12-2-1975 

Aeronautical 

Engineer 

San Antonio, 
TX 

Married 

RPG, 

Programming 

Nothing 

Mendoza 

， 

Angelina 

angelina@ 

starbuzzcoffee. 

com 

8-19-1979 

Unix System 
Administrator 

San 

Francisco, 

CA 

- ^ - ^ 

Married 

- - ^ 

Acting, 

Dancing 

New Job 




Finally. Okay so how 
do I create my table? 
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data and tables 




txeficise 


Consider the databases and tables below. Think about what categories of data 
you might find in each. Come up with some likely columns for each table. 


library_db 


Database -Pov a libv-av-y 


books 


books : 



library_j>atron 


bank db 


Pa'tabasc -fov a bank 




customer info : 


customer* 


info 


bank account : 



bank account 


onlinestore db 



-fov* dh s-fcovc 


product 一 info 



product info : 


：ho Pping 


cart 


shopping cart : 


you are here 








exercise solution 



Consider the databases and tables below. Think about what categories of data 
you might find in each. Come up with some likely columns for each table. 


library_db 



Pern ’ 七 wov-v-y i*f youv ar\sy/c\rs 
Database -Pov a library -fov- i\\t 乙 oluwm names dov\ i 

/ ou\rs c%at*tly- 

V 

books : author, dos*t, sC^Y\__Codt 

library_^patron : dddv^ss 

bank db 


Pa^tabasc ov a ba 灼 k 

customer_info : las*t__^amc, addv-css, 

a^£.ouir\*t_^umbc\r, ssy \ 

bank_account : bdld^e, deposits, wi*thd\rawals 


onlinestore db 




D^^basc -fov* dh s-fcovc 


product info : name, siz^ tosi 


shopping cart: *to*tal — dhav-jc, dus*tomcr__id 
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data and tables 


Take command! 

Start up your SQL relational database management system 
(RDBMS) and open a command-line window or graphical 
environment that allows you to communicate with your RDBMS. 
Here’s our terminal window after we start MySQL. 




I File Edit Window Help CommandMeBaby | 


Welcome to the SQL monitor. Commands end with ; or \g. 

Type 'help ;' or '\h' for help. Type x \c r to clear the buffer. 
> 


"TlVis is "the domnrtolhd 七 . 

II be "typing you\T 匕 orwr^hds v-iglvt a-fiev- i-t. 


First you’re going to need to create a database to hold all your tables. 


Sp 匕 《 allowed m -the 
o*f databases a^d tables ih 
so 如 uhde\rs^o\re be used 



( instead. 

Type in the line of code below to create your database called gregs_list. 


CRtATt PATA^Ase 

• iS 


广 


CREATE DATABASE gregs list 



ou\r mus*t tr\d 

wi*th d scmi^olo^. 



厂 The y 

^ 山仏处 is gircgsjis^ 


r 


| File Edit Window Help Command MeBaby 


> CREATE DATABASE gregs list; 

Query OK, 1 row affected (0.01 sec) 



d ls ; 。咖 tk KVBm, 

k 七七 you know youV" 
executed suddcss-Pully. 



Watch it! 


Did you read the intro? 

We 1 re using MySQL to command our databases, 
so commands in your Database Management 
System (DBMS) might look a little different. See 


Appendix II for instructions on installing MySQL 
on your server. And, don’t forget, you can follow 
along with many of the examples in the book at 
http://www. headfirstlabs. com/sql_hands—on/ 


you are here ► 
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USE statement 


❺ 


Now you need to tell your RDBMS to actually use the database 
you just created: 



\4o\n do 

v/ill msidc 

da'tabascf 


| File Edit Window Help USEful 

1 

> USE gregs list; 

Database changed 



Why do I need to create a database 
if I only have one table? 

The SQL language requires all tables 
to be inside of databases. There are sound 
reasons behind this. One of the features of 
SQL is the ability to control access to your 
tables by multiple users. Being able to grant 
or deny access to an entire database is 
sometimes simpler than having to control the 
permissions on each one of multiple tables. 

Q/ 1 noticed that we used all 
uppercase for the CREATE DATABASE 
command. Is that necessary? 

Some systems do require certain 
keywords to be capitalized, but SQL is case 
insensitive. That means it’s not necessary to 
capitalize commands, but it’s considered a 
good programming practice in SQL Look at 
the command we just typed, 

CREATE DATABASE 
gregs—list; 

The capitalization makes it easy to tell the 
command (CREATE DATABASE) 
from the name of the database 

(gregs list). 


iher no o 

- Dumb Questi9ns 

Is there anything I should know 
about naming my databases, tables, and 
columns? 

It’s generally a good idea to create 
descriptive names. Sometimes this results in 
you needing to use more than one word in a 
name. You can’t use spaces in your names, 
so the underscore lets you create more 
descriptive names. Here are variations you 
might see used: 

gregs—list 
gregslist 
Gregslist 
gregsList 

Generally it's best to avoid capitalizing 
your names to avoid confusion since SQL is 
case insensitive.. 

What if I prefer to use “gregsUst” 
with no underscore? 

Go right ahead. The important thing is 
to be consistent. If you use gregsList 
as the database name with no underscore 
and the second word capitalized, then you 
should stick to that naming convention 


throughout all your tables in this 
database, for example naming your table 
myContacts, to be consistent. 

Shouldn’t the database be 
called greg’sjist? Why leave out the 
apostrophe? 

The apostrophe is reserved for a 
different use in SQL. There are ways you 
could include one, but it’s far easier to omit it. 

I also noticed a semicolon at the 
end of the CREATE DATABASE command. 
Why did we need that? 

The semicolon is there to indicate that 
the command has ended. 


Capitalization and 
underscores kelp 
you program in SQL 
(even tkougli SQL 

ctoesn^t neect tkem!) 
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data and tables 


Setting the table: the CREATE TAPLE statement 


Let’s see all this in action with the doughnut 
data. Say you were having trouble 
remembering what type of doughnuts a 
snack in your list was just from its name, 
you might create a table to save having 
to remember them instead. Below is a 
single command to type into your console 
window. When you’ve typed it, you can 
press RETURN to tell your SQL RDBMS 
to carry out the command. 


doughnut list 


doughnut_name 

doughnut_type 

Blooberry 

filled 

Cinnamondo 

ring 

Rockstar 

cruller 

Carameller 

cruller 

Appleblush 

filled 




必咖 6 a ? s . NK 


The opchihj pavchthcsis 
opChs -the list of 
匕 olumhs "fco 匕 Ircdtc. 

丁 o^c *PiV"S 七 

£.oluw\y\ m "tdklc- 


"Hie of -the 
^tot\d ^olurhh. 


r 

t\os\^ pa^hthesis 
closes -the list dolur^s. 



CREATE TABLE 


>UV -tablets r^amc should 
be lowcv*dasc and have 
By\ ur>dcv-sdovc m fladc 
o-P ar>y spades, "n. 

doughnut_lis t 



tom»«a se^avaies 
-tV^c 6oW ⑽ be 〜 
tveated- 



r 




The scmidolo^ -tells -the 

S 夕 L RDB/l/IS i^ai its 

Yt^c\\td c^d o-f 
the Command. 


r V._ 

is a PATA Typt- l*t s*bar\ds -fov \MR»^blc CHAR^^ev 
is used bo iiold 'm-fovmatio^ 七 s*to\rcd as te^x ； 
TV ⑻ rnedns 七 hat 七 it%i it iiolds be up -to 
Aara 乙七 evs \oy\^ 


you are here ► 
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complicated tables 



o 


Q 


Hey, what about me? How about a 
CREATE TABLE for my gregs_list database? 


Creating a more complicated table 


Remember the columns for Greg’s table? We’ve jotted 
them down on a sticky note. You’ll need those to write 
your CREATE TABLE command. 


You II be iAS*nr\^ 如 CREATE TABL^ 

-bo 50 -fv-om *tW»S... 


..."to "this 

/ 



last_name 

first_name 

email 

birthday 

profession 

location 

status 

interests 

seeking | 









































In which two ways do the column names on the sticky note 
differ from those in the table above? Why are they significant? 
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data and tables 


Look how easy it is to write SQL 

You’ve seen that to create a table you categorize your data 
into columns. Then you come up with the right data type and 
length for each column. After you estimate how long each 
column needs to be, writing the code is straightforward. 



The code to the left is our CREATE TABLE statement for Greg's 
new database. Try to guess what each line of the CREATE TABLE 
command is doing. Also include an example of the data that will go 
in each column. 


CREATE TABLE my_contacts 

( 

last 一 name VARCHAR(30), 
first 一 name VARCHAR(20 ), 
email VARCHAR(50), 
birthday DATE , 
profession VARCHAR(50 ), 
location VARCHAR(50), 
status VARCHAR(20), 
interests VARCHAR(IOO ), 
seeking VARCHAR(IOO) 


you are here ► 
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CREATE_TABLE command 

Here’s what each line of the CREATE TABLE command is doing, and 
some example data for each column type. 


CREATE TABLE my contacts 


last_name VARCHAR(30), 
first 一 name VARCHAR(20 ), 
email VARCHAR(50), 
birthday DATE , 
profession VARCHAR(50 ), 
location VARCHAR(50), 
status VARCHAR(20), 
interests VARCHAR(IOO ), 
seeking VARCHAR(IOO) 


Create the my^cowtacts table, finally 

Now you know exactly what each line is doing, you can type 
in the CREATE TABLE command. You can enter it one 
line at a time, copying the code at the top of this page. 

Or you can enter it all as one really long single line: 

CREATE TABLE my 一 contacts(last 一 name VARCHAR(30), first 一 name VARCHAR(20), email VARCHAR(50), birthday DATE, profession VARCHAR(50), location VARCHAR(50), status VARCHAR(20), interests VARCHAR(100), seeking VARCHAR(IOO)); 

Whichever way you choose to enter it, before you hit return 
after the semicolon, make sure you haven’t missed any 
characters: 

last—name VARCHAR (3) is a very different column than 
lastname VARCHAR(30)! 


Tvust us, -bw»s really 

•，七、 VAS 七一七七⑼ OU 七 yr - c - a「M - 7 

sr^ail so ^ oy, 


Cv-catcs a table earned 


lis*t o-f dolum^s *to ddd 


Adds d Column 匕扣 hold 

up -fco ZO characters 

{ A^dev , sor \ ， 

Adds a Column earned t^Y\ hold 

up *to 2.0 dha\ra^*tc\rs 


Adds a doluwm 'email’ tBv\ hold up *bo 

dha\rad*tc\rs 

Vill^a^dcv-so^^ 

Adds a dolurrm 1 bi\rthday , 匕扣 hold a 

date value 


Adds a Column earned Y\rafcssioir\ ， dd)r\ hold 
up *to ^0 Aa\ra^tc\rs 


Adds a 乙 oluwm 1 lo^atio^ > -that 乙扣 hold up 

*to 弓 0 dha\rad*tcv-s 

^palo Aiu CA 

Adds a doluwm earned 1 s-ta*tus , 乙扣 hold up 

*bo 2.0 dhavad-tev-s 


Adds a Column 1 *m-tcv-cs*ts , -that 乙 an hold up 

*to lOO 

^ayakmj, Reptiles^ 

Adds 3 dolurrm 'seeking *tha*t hold up 

*bo lOO dhav-a^-tev-s 

'Relationship, Fv-ic^ds^ 

Closes *thc lis*t of dolum^s *bo sdd, d^d 

semi 乙 olo 灼 c 灼 ds -the ^omma^d 



i^arpen your pencil 

Solution 
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data and tables 


Your table is ready 


File Edit Window Help AIIDone 


> CREATE TABLE my contacts 


Did you Y\o{^\Ct how 
hittmg \rctu\r^ a-fiev- 
"the senr\i^oloh tt\AtA 

"the 匕 orhmdnci "bold 

you\r S^L RDBms -to 
p\ro 匕 ess ii? 


last— name ’ 
first name 


「 ARCHAR(30), 
VARCHAR(20), 


email VARCHAR(50), 
birthday DATE , 
profession VARCHAR(50), 
location VARCHAR(50), 
status VARCHAR(20), 

VARCHAR(100 


-> interests VARCHAR(IOO), 

-> seeking VARCHAR(IOO) 

-> )； 

Query OK, 0 rows affected (0.07 sec: 


O 


o 


So ril always store everything in either 
VARCHAR or DATE data types? 



Actually, you’ll need a few more data types for 
other kinds of data, like numbers. 

Suppose we added a price column to our doughnut table. We 
wouldn’t want to store that as a VARGHAR. Values stored as 
VARGHARs are interpreted as text, and you won’t be able to perform 
mathematical operations on them But there are more data types you 
haven’t met yet". 





Before going further, come up with other types of data 
that need a data type other than varchar or date. 


you are here ► 
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sql data types 


Take a meeting with some data types 

These are a few of the most useful data types. It’s their job to 
store your data for you without mucking it up. You’ve already 
met VARCHAR and DATE, but say hello to these. 




mcm V'oWs data 

仫 ^ —a 如 rs 

廉 a,“a 十 # 

^ 70UV data- 


These data type names may not work 
with your SQL RDBMS! 


# ii Unfortunately, there are no universally 
H # accepted names for various data types. Your 
particular SQL RDBMS might use different 
names for one or more of these types. Check your 
documentation to find the correct names for your RDBMS. 


: tad' 一 . 、 

^ u PtCIMAU . 

/0 U all dc^al plates ^ 


She goes by ciihcv- 

DATBrm ov- 
TIMESTAMP depe 灼 dmg 
o^ihe S^L RDB/WS. She 
keeps brack o( -the da-tc ^^ 

"time. She’s also yt 
a -Pv-a-tcv-^al tw’m, TIME, 
who docsjr /七 td^ct whai -the 
daic is. 


Call BLOB- ttc 

^ ' likes lav-^c y>\)s 

da*ta. 


VATB keeps brack of youv 
elites. SKc docsh ; *t 
about -the time, -though. 


IHT oy Ih/TB^BR thihks 
should be whole, but \\es hot 
a-fmaid o( negative hu^bev-s. 


二 A h l k : 之 hci 〜 
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嘉… 《二 


data and tables 


Determine which data type makes the most sense for each 
column. While you’re at it, fill in the other missing info. 


These -two humbev-s show how n\3iY\y ■fco'tal 
digits -the database should and 

how n\av\y a-fic\r the de^imdl- 


olee o{ D 啦 Type 


price 


The cost of an item for sale 


5678.39 


DEG(6,2) 


zip_code 


atomic—weight 


Atomic weight of an element 


with up to 6 decimal places 


comments 


Large block of text, more 
than 255 characters 


Joe, I’m at the shareholder’s meeting. They just gave a demo 
and there were rubber duckies flying around the screen. Was 
this your idea of a joke? You might want to spend some time on 
Monster.com. 


quantity 


How many of this item in 
stock 




tax rate 


3.755 


book title 


Head First 


gender 


One character, either M or 


GHAR(1 


one_number Ten digits, no punctuation 2105552367 


state 

Two-character abbreviation 

for a state 

TX, GA 

anniversary 


11/22/2006 

games_won 



meeting—time 



DATE 


INT 


there jctve no 

Dumb Questi 


ons 




Why not just use BLOB for all of my 
text values? 




Why do I need these numeric types 
like INT and DEC? 


It's a waste of space. A VARCHAR or 
CHAR takes up a specific amount of space, 
no more than 256 characters. But a BLOB 
takes up much more storage space. As your 
database grows, you run the risk of running 
out of space on your hard drive. You also 
can’t run certain important string operations 
on BLOBs that you can on VARCHARs 
and CHARs (you’ll learn about these later). 


It all comes down to database storage 
and efficiency. Choosing the best matching 
data type for each column in your table will 
reduce the size of table and make operations 
on your data faster. 


Is this it? Are these all the types? 

No, but these are the most important 
ones. Data types also differ slightly 
by RDBMS, so you'll need to consult 
your particular documentation for more 
information. We recommend SQL in a 
Nutshell (O’Reilly) as a particularly good 
reference book that spells out the differences 
between RDBMSs. 


you are here ► 
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data type solutions 


二 


9 




TV ▼ 聰 ， F 


Determine which data type makes the most sense for each 
column. While you’re at it, fill in the other missing info. 


h z-ip 匕 ode may hot dlwdys 
be \0 ^hav-at-tev-s \oy\^, so 
we use 1/ARCttAR "to save 
*m -the da-babase. You 
rwijlvt also have used CHAR 
«lhd assumed d spe^i-fit 
length. 


Cdumn Name Description 



Oice of Dqta Type 


price 


zip—code 


atomic—weight 


comments 


quantity 


tax rate 


book_title 


gender 


The cost of an item for sale 


- ivc *to 10 dha\ra^*tc\rs 


Atomic weight of an element 
with up to 6 decimal places 


Large block of text, more 
than 255 characters 


How many of this item in 
stock 


A pc\rdc 山 y 


5678.39 


°loz\o-oo\o 


^.00Zi>01 


Joe, I’m at the shareholder’s meeting. They just gave a demo 
and there were rubber duckies flying around the screen. Was 
this your idea of a joke? You might want to spend some time on 
Monster.com. 


DEG(6,2) 


VARCmdo) 


VBCdO, ^>) 


BLOB 






3.755 


Head First 



DK(M) 


mcm^o) 


One character, either M or 




one_number Ten digits, no punctuation 2105552367 




Two character abbreviation 
for a state 


TX, GA 




anniversary 


day, year 


l^umbcv- o-f ^dr»\es ^OY\ 


meeting—time A d^d day 


DATE 


games—won 




. 4/12/2020 


DATETI/HE 

I A 


/ / 

^TIMESTAMP is usually used 

"to ^ap-tuve the duvveirt "time. 
VATBTIAIB is bcs*t used "to 
s*tovc 3 -fu-tuv-c ewt. 
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data and tables 


BULLET POINTS - 

■ Break your data up in categories before you create 
your table. Pay special attention to the type of data 
for each column. 

■ Use the create database statement to 
create the database which will hold all of your 
tables. 

■ Use the use database statement to get inside 
your database to create your table. 


■ All tables are created with a create table 
statement, containing column names and their 
corresponding data types. 

■ Some of the most common datatypes are char, 
VARCHAR, BLOB, INT, DEC, DATE, and 

datetime. Each has different rules for what 
goes inside. 



Wait a second. Where's the table I just created 
in the gregs—list database? I want to check that 
I got everything in there correctly. 


Good call. Checking your work is important. 

To see how the my—contacts table you created looks, 
you can use the DESC command to view it: 




DESC my contacts; 


DESC is shov-t 

“ DBSCRIBB 


You try it. 


| File Edit Window Help DescTidy 

> DESC 

my 

r contacts; 


you are here ► 
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DESC command 


Your table, PESCribed 


When you’ve entered the DESC command. You’ll 
see something that looks similar to this: 



DoA wo^y about these Haht 
hOW； wc 11 9^ io them sho^ly. 



File Edit Window Help DescTidy 


> 

1 

DESC my contacts; 

-L 


_L 



-L 

I 

1 


T 


卞 


十 

十 


十 

1 

1 

Column 

1 

Type 

1 

Null 

1 Key 

1 

Default 

| Extra 

1 

1 


-L 


-L 


-L 



-L 

I 

1 


1 


卞 


十 

十 


十 

1 

1 

last name 

1 

varchar(30) 

1 

YES 

1 

1 

NULL 

1 

1 

1 

first name 

1 

varchar(20) 

1 

YES 

1 

1 

NULL 

1 

1 

1 

email 

1 

varchar(50) 

1 

YES 

1 

1 

NULL 

1 

1 

1 

birthday 

1 

date 

1 

YES 

1 

1 

NULL 

1 

1 

1 

profession 

1 

varchar(50) 

1 

YES 

1 

1 

NULL 

1 

1 

1 

location 

1 

varchar(50) 

1 

YES 

1 

1 

NULL 

1 

1 

1 

status 

1 

varchar(20) 

1 

YES 

1 

1 

NULL 

1 

1 

1 

interests 

1 

varchar(100) 

1 

YES 

1 

1 

NULL 

1 

1 

1 

seeking 

1 

varchar(100) 

1 

YES 

1 

1 

NULL 

1 

1 

+- 


■+■ 




-+ - 

■+■ 


■+ - 

■+ 


9 rows in set (0.07 sec) 







What do you think? What sorts 
of problems could adding a new 
column create? 
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data and tables 



SQL Magnets 


The code to create the database and table with the new gender 
column is all scrambled up on the fridge. Can you reconstruct 
the code snippets to make it work? Some of the parentheses and 
semicolons fell on the floor and they were too small to pick up, so 
feel free to add as many of those as you need! 






first_name VARCHAR(20) 

last name VARCHAR (30) 





When you finish, try typing the new CREATE TABLE code 
into your SQL console to add the new gender column! 




you are here 




















tables can't be recreated 



SQL Magnets Solution 


Your job was to reconstruct 
the code snippets to make the 
code that would create the 
database and table with the 
new gender column. 


3 呼一 list 

exists 


㈣ 

the" keep veadihg... 


You caw't recreate 
aw existing table 
or database! 


Pid voia -tvV r\cv/ CREATE TABLE 

sta-tem^t? 1^ Y ou a,a> Y ou， " al^ady ^ tV>at 

solution -to tVic v/cm ， add 

r\CV/ Column. 

I*f you did i-t ijvto you\r Cov\so\t, 

you pv-obably saw sorwethmg like -this ： 



File Edit Window Help OhCrap! 


> CREATE TABLE my contacts 


T*hc hew fioluwm 
*fov~ gchdcv-. 


oVv Tha 七 七 

^'ives you CV"V-0V" 

message- Looks like 七 he 
■tabic wasr/ 七 tv-ca*tcd- 


last— name ’ 
first name 


「 ARCHAR(30), 
VARCHAR(20), 


email VARCHAR(50), 
gender CHAR(l), 
birthday DATE , 
profession VARCHAR(50 ), 
location VARCHAR(50), 


l VARCHAR(50), 
r ARCHAR(50), 
LCHAR(20), 
VARCHAR(IOO), 


status VARCHAR(20), 
interests VARCHAR(10 
seeking VARCHAR(100) 


ERROR 1050 (42S01): Table 'my_contacts ' already exists 
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data and tables 


tWeiqre no ^ 

Dumb Questions 


About that SQL Magnets exercise, why did I get an 

error? 

费 

• You can’t create a table that already exists. And once you 
create a database, you don’t need to create it again. Other 
possible errors include you forgetting the semicolon. Also, check 
to see if you typoed any of the SQL keywords. 

Why isn’t there a comma after “seeking 
VARCHAR(IOO)” like all the other columns have? 

The column ‘seeking’’ is the last of them before we reach 
the closing parenthesis. That tells the RDBMS that the end of the 
statement is here, so no comma is needed. 


So, is there a way to add the forgotten column or will I 
have to start over? 

You’re going to have to start over, but before you can 
create the table with the added gender column you have to get 
rid of the old one. Since there is no data in the table yet, we can 
simply get rid of the old one and start over. 

But what if I’ve got a table with data in it, and I need 
to add a column? Is there a way to do it without deleting the 
whole table and starting over? 

Great question! There is a way to change your table 
without damaging the data in it. Well get to that a bit later, but 
for now, since our table is empty, well get rid of the table and 
create a new one. 



If were going to have to type over our CREATE 
TABLE command again, I bet we could save time and 
energy if we typed all our SQL statements in a text 
editor like NotePad or TextEdit. 



That’s a very good idea, and you’ll want to 
use a text editor throughout this book. 

That way, you can copy and paste the statements into your 
SQL console whenever you need to. This will keep you from 
having to retype everything. Also, you can copy and edit old 
SQL statements to make new ones. 


you are here ► 
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drop till you drop 


Out with the old table, m with the new 



Getting rid of a table is much easier than creating a table. 
Use this simple command: 


DROP TABLE my contacts; <e ^ 七 v^“oU 



ay ,d i\\t v>awc 
“A be deleted. 


| File Edit Window Help ByeByeTable 

n 

> DROP TABLE my contacts; 

Query OK, 0 rows affected (0.12 sec) 



DROP TABLE will work whether or not there is 
data in your table, so use the command with 
extreme caution. Once your table is dropped, 
it’s gone, along with any data that was in it. 


❺ 


Now you can enter your new CREATE TABLE statement: 


DROP TABLE 

cteletes your table 
and any ctata in it! 


TW»s 

vt >wov*kcd. 


File Edit Window Help Success 


> CREATE TABLE my contacts 


last— name ’ 
first name 


^ARCHAR(30), 
VARCHAR(20), 


email VARCHAR(50), 
gender CHAR(l), 
birthday DATE , 
profession VARCHAR(50 ), 
location VARCHAR(50), 


,VARCHAR(50 
ARCHAR(50), 
CHAR(20), 
VARCHAR(100 


status VARCHAR(20), 
interests VARCHAR(IOO ), 
seeking VARCHAR(IOO) 


Query OK, 0 rows affected (0.05 sec) 
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data and tables 


A bunch of SQL keywords and data types, in full costume, are 
playing the party game “Who am I?” They give you a clue, and 
you try to guess who they are, based on what they say. Assume 
they always tell the truth about themselves. If they happen to say 
something that could be true for more than one guy, then write 
down all for whom that sentence applies. Fill in the blanks next to 
the sentence with the names of one or more attendees. 

Tonight’s attendees: 

CREATE DATABASE, USE DATABASE, CREATE TABLE, 
DESC, DROP TABLE, CHAR, VARCHAR, BLOB, DATE, 
DATETIME, DEC, INT 


I’ve got your number. 

I can dispose of your unwanted tables. 

T or F questions are my favorite. 

I keep track of your mom’s birthday. 

I got the whole table in my hands. 

Numbers are cool, but I hate fractions. 

I like long, wordy explanations. 

This is the place to store everything. 

The table wouldn’t exist without me. 

I know exactly when your dental appointment is next week. 
Accountants like me. 

I can give you a peek at your table format. 

Without us, you couldn’t even create a table. 



^Vho 






Name 


i^iswers on page 51. 


► 
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the INSERT statement 


^nafauiy aF a ^fatctn^nf 


Okay, Ive got my new table ready. 
Now, how do I get the data from 
the sticky notes into the table? 



f 


To add data to your table, you'll use 
the INSERT statement 

This pretty much does what it says in the name. Take a look at 
the statement below to see how each part works. The values in 
the second set of parentheses have to be in the same order as 
the column names. 

The command below isn’t a real command, it’s a template of a 
statement to show you the format of an INSERT statement. 


s*tat ㈣ 此 
_ \ 



/I^T C y°^ isbic. 
w 。 起 . bc 


TKis pav-t is a list Jc youv- 
doluwm r^ames, scp3v"atcd by 
^/o\a dlvc^dy k\r\0>W 
lis*t >will haw 6oluwms like 
•fivs 七 r^amc, last mame, a^d e 你 ail. 

一 飞 、 


MoY'C dolumh 
-follow, y\o dorhmd 

a-Ptc\r the last OhC- 


INSERT INTO your table (column namel, column name2 


keywov-d. TVu 
sisals -tha-t the values 
士 o\r *clic dolur^hs -Pol low 


VALUES 

This y - 

ks Ths part is a J 

I low. l ist o-f youv values, 

scpd'rdtcd by domr^3s. 
|r> ^V-C^s ease, i\\t 
lis 七 v/ill £.oy\*t3m *tKc 
m-foVrr>a*tioir\ -fvorw Kis 


valuel 


r 


value2 、…）； 

TKc usual 

More values -follow, semi^oloy\ 
dorrtrha a-Ptcv* *t^C 
the last ohC. 


I 

quotes a\rc 


"Tlic sih^le Quotes av-c 
CoYyrtt^. Use ihem 
whchcvcm youVc ihscv-tihg 
"te 此 CVCh i-p i-t^s ^ sih^le 


sticky r\oies. ^JA1P£ 


the values heed io be \y\ -fche 
sdme ovde\r 3s -fche dolunrm hdmes. 
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data and tables 



- 


Before you can write your INSERT statement, you need to match up 
your column names and values. 

Cdumns 

Values 

first name 

'Relationship, Friends' 

status 

'Anderson 1 

seeking 

'1980-09-05' 

gender 

'Technical Writer' 

birthday 

'Jillian * 

last name 

'Single' 

location 

'F' 

interests 

'Palo Alto, CA' 

profession 

'jill anderson@breakneckpizza.net' 

email 

'Kayaking, Reptiles' 
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who does what solutions 



Before you can write your INSERT statement, you need to match up 
your column names and values. 


Cdumns 


Values 


first name 


'Relationship, Friends' 


status 


seeking 


'Anderson' 


'1980-09-05 ' 


The DATS "type \rc^uivc 

spe 匕 i*f i 匕 -fov-ma-t. Che 匕 k 

do6s -fov- spe^i-f i^s. 


gender 


'Technical Writer' 


birthday 


Jillian * 


last name 


Single' 


location 


p, Po^-t -foryt You r^ccd sm^lc 

quotes smjlc values. 


interests 


'Palo Alto, CA' 


profession 


jill anderson@breakneckpizza.net' 


email 


'Kayaking, Reptiles' 
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data and tables 


Create the INSERT statement 


dw、ded V> 7 乙瓣 as . 


You c ， av\ hi-t v-ctuv-h bdove 

the opChihg fairch-thcsis -to 
the todt easier io 
代 ad ih youir dohsolc window. 


INSERT INTO my 一 contacts 





(last— name, first 一 name, email, gender, birthday, 
profession, location, status, interests, 
seeking) ^ 

VALUES ~' 七七匕。丨_吣 pa\rch-tlicsis a^d 

VALUES a ▲ 也賺 UK We ^ Ld …饮 w ad . 

('Anderson 1 r 1 Jillian 1 , ▼jill_anderson@ 

breakneckpizza.net 1 A ’F 1 , 1 1980-09-05', 

1 Technical Writer 1 , 1 Palo Alto, CA 1 r 1 Single', 

1 Kayaking, Reptiles', 1 Relationship, Friends 1 ) 


The values -Pom ca^h ^olumh 

扣 e ih the sc^ohd set o( 

pairchthcscs ahd also 

^Y^sicd by Co^ss. 


.eptil« 

, ， 

^ value -tKat aocs mt> a VARCrtAR, 

CttM, PATt, or 3 L 03 coW^y\ \\as 

sm^le <\uo*tcs around »t 



WateK it! 


Order matters! 

The values should 
be listed in exactly 
the same order as 
the column names. 



ExettciSe 


This is one way to add a row to your table. Try typing it in yourself. Type it in a text editor first 
so if you make a mistake you won't have to retype the entire thing. Pay special attention to the 
single quotes and commas. Write the response you get here: 
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formatting data types in sql stefemente 



INSERT INTO 
(donut type 


You just told me that CHAR, VARCHAR, DATE, 
and BLOB values have single quotes around them 
in the INSERT statement. So that means numeric 
values like DEC and INT don't use quotes? 


Exactly right. 

Here’s an INSERT statement you might use if 
you had a table of doughnut purchases. Notice 
how，in the values, the numbers that match the 
dozens of donuts purchased and price columns 
have no quotes. 


he Cioz^hS fiolumh is dh //VT] 
sih 匕 e you doh ； i usually buy 
pairt Jc a doz^h ahd do^i 
decimal 


doughnut purchases 
,dozens, topping, price) 


The pv-i^c fiolumh is dec ( 午 , Z) 
whifih mcahs i-t s -fouv digrts 
loh 9^ with "Uo pi 故 s . 



VALUES 

(’jelly 1 , 3, 1 sprinkles▼, 3.50); 


TV values msevtcd ^ 

t 心 d r; 如 I 
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data and tables 


^harpen your pencil 


INSERT INTO my contacts 


Your SQL RDBMS will tell you when something is wrong with your statement, 
but will sometimes be a bit vague. Take a look at each INSERT statement below. 
First try to guess what's wrong with the statement, and then try typing it in to 
see what your RDBMS reports. 


(last— name, first— name, email, gender, birthday, profession, location, status, 
interests, seeking) VALUES ('Anderson', 'Jillian', 'jill_anderson@breakneckpizza.net', 

'F', '1980-09-05', 'Technical Writer', 'Single', 'Kayaking, Reptiles', 'Relationship, 

Friends'); 


What's wrong? 
Your RDBMS says: 


INSERT INTO my_contacts 

(last— name, first— name, gender, birthday, profession, location, status, interests, 
seeking) VALUES ('Anderson', 'Jillian', 'jill_anderson@breakneckpizza.net', 'F', 

'1980-09-05', 'Technical Writer', 'Palo Alto, ^A', 'Single', 'Kayaking, Reptiles', 

'Relationship, Friends'); 

What's wrong? 

Your RDBMS says: 


INSERT INTO my_contacts 

(last— name, first— name, email, gender, birthday, profession, location, status, 
interests, seeking) VALUES ('Anderson', 'Jillian', 'jill_anderson@breakneckpizza.net', 
'F', '1980-09-05', 'Technical Writer' 'Palo Alto, CA', 'Single', 'Kayaking, Reptiles', 

'Relationship, Friends'); 

What's wrong? 

Your RDBMS says: 


INSERT INTO my contacts 


(last— name, first 一 name, email, gender, birthday, profession, location, status, 
interests, seeking) VALUES ('Anderson', 'Jillian', 'jill_anderson@breakneckpizza.net', 

'F', '1980-09-05', 'Technical Writer', 'Palo Alto, CA', '"Single', 'Kayaking, Reptiles', 


Relationship, Friends); 
What's wrong? 

Your RDBMS says:. 


pauses yowc .RDB/WS -to i 
坳 Allowed by a 

， V 細⑽点 .. 

. Sec) . 
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more sharpen solutions 


%|hdrpen your pencil 
- Solution 


Your SQL RDBMS will tell you when something is wrong with your statement, 
but will sometimes be a bit vague. Take a look at each INSERT statement below. 
First try to guess what's wrong with the statement, and then try typing it in to 
see what your RDBMS reports. 


INSERT INTO my contacts 


(last— name, first— name, email, gender, birthday, profession, location, status, 
interests, seeking) VALUES ('Anderson', 'Jillian', 'jill_anderson@breakneckpizza.net', 

'F', '1980-09-05', 'Technical Writer', 'Single', 'Kayaking, Reptiles', 'Relationship, 

Friends ) ^o*t B lodd*kio^ m list, bu 七的。 

What's wrong? I*t’ s missmj d lo£.3*tioir\ vdluc > lodd'tio^ m 七 he values lis*t ； wc sKo\r*t value. 

Your RDBMS says: ERROR 113^ (2-1 SOI )： Column douirrt docs^^ mdtdh vdluc douir\*t 3*t V"ow I 

^ N 十 c ^ Why d\Ut^i problems v-csult m the same em>v. 

INSERT INTO my_contacts IVatdh out \or typos; they tdiv\ be t\r^ky -to tv-a^k dow^. 

(last— name, first— name, gender, birthday, profession, location, status, interests, 

seeking) VALUES ('Anderson', 'Jillian', 'jill_anderson@breakneckpizza.net', 'F', 

'1980-09-05', 'Technical Writer 、 'Palo Alto, ^A', 'Single', 'Kayaking, Reptiles', 

'Relationship , Friends'); -n. i. » . c n d i . > 

I nis 七 ime we have d value dll the dolum^s ； but 

What's wrong? Missm^ cmdil m doluwm lis*t v-c miss'rnj ou\r email dolumh ir> *blic dolumh list 

Your RDBMS says: ERROR IIZ^> (ZlSOl )： Column douir\*t doesir / 七 ma*tdh value douirrt a 七 vow I 


INSERT INTO my_contacts 

(last— name, first— name, email, gender, birthday, profession, location, status, 
interests, seeking) VALUES ('Anderson', 'Jillian', 'jill_anderson@breakneckpizza.net', 
'F', '1980-09-05', 'Technical Writer' 'Palo Alto, CA', 'Single', 'Kayaking, Reptiles', 

'Relationship, Friends'); . , » i i l 

(Vo domma m tnc values list between 

'Tcdh^idal iVvrt^r’ and 'Palo AI*to> CA ? 


What’s wrong? ^liss*nr\^ do 你你 d between "two values 
Your RDBMS says: ERROR (Zl£Ol )： Column doesir / 七 matdh value douirrt a 七 vow 


INSERT INTO my_contacts 

(last— name, first 一 name, email, gender, birthday, profession, location, status, 
interests, seeking) VALUES ('Anderson', 'Jillian', 'jill_anderson@breakneckpizza.net', 

'F', '1980-09-05', 'Technical Writer', 'Palo Alto, CA', '"Single', 'Kayaking, Reptiles', 

’Relationship, Friends); 

What's wrong? I 七 ’ s 你 a single «\uo*tc a-ftev- -the last value 

Your RDBMS says. lOM" (^rZOOO )： 3r\ c\rv-ov- *m you\r S 夕 L surtax; dhcdk 

*tiic manual do\r\rcspoir\ds -to youv- MyS6^L scv-vcv- version -Pov- -the \rijh*t 
• sy^-tayi -to use. jrycav ； [[ at Jmc ^. 
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data and tables 


Variations on an INSERT statement 


There are three variations of INSERT statements you should know about. 

❶ Changing the order of columns 


You can change the order of your column names, as long as the 
matching values for each column come in that same order! 


INSERT INTO my contacts 



(interests, first 一 name, last— name, gender, email, birthday, 
profession, location, status, seeking) 

VALUES 

('Kayaking, Reptiles', 'Jillian', 'Anderson', 'F', 

jill_anderson@breakneckpizza.net', '1980-09-05', 'Technical 
Writer', 'Palo Alto, CA ’， 'Single', 'Relationship, Friends'); 


Kotitc order *tKc 

toluwm Hovj look a*t 

values ； -tV^cyVc m i\\ai 
ov-dev-. So Io\T\^ as 
values i\\t toluwm 

y^a^cs, i\\t ov-dev- y ou INSERT 
七 m docsy\ *t w'attcv' *to 

you) ov- y ou，r 


❻ Omitting column names 

You can leave out the list of column names, but the values must be all 
there, and all in the same order that you added the columns in. 

(Double-check the order on page 37 if you’re unsure.) 

Ic-rt the 乙 olurrm out 

al*fcogctlic\r ; but i-P you do that, you 

州 ust ’mdude dhd 

,h that they 

\Y\ the table/ 


INSERT INTO 


contacts 


VALUES 


('Anderson', 'Jillian', 'jill_anderson@breakneckpizza.net' 
F', '1980-09-05', 'Technical Writer', 'Palo Alto, CA', 
Single', 'Kayaking, Reptiles', 'Relationship, Friends'); 


❺ Leaving some columns out 

You can insert a few columns and leave some out. 


INSERT INTO my contacts 


(last name, first name. 

email) 

VALUES 


('Anderson ', 'Jillian ’， 

breakneckpizza.net'); 

'jill anderson@ 





What do you think 
shows up in the 
table in columns 
that you don't 
assign a value to? 


you are here ► 
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insGrting incomplete records 


Columns without values 


Let’s insert a record into the my_contacts 
database from this incomplete sticky note: 





•ss'mg last av\d 
bivthd^y ； 3hd wc be 
about gchdcv-, cithcv-. 

f\\so w'»ss'm^ sta*tv s 

seckmoy 6。1 一 . 




COLUMNS : 


last name 


first name 


email 


ender 


birthday 

profession 

location 

status 

interests 

seeking 


VALUES : 

? 

'Pat' 

'patpost@breakneckpizza. net ， 

? 

? 

'Postal Worker' 
'Princeton, NJ' 

? 

? 

? 


Because the sticky is missing some data, Greg will 
have to enter an incomplete record. But that's okay, 
he'll be able to add in the missing information later. 


INSERT INTO my 一 contacts 


^ ^ r>av C to provide 地 ‘ al | 

the ^olur,,s whe^c we k.ow -the vl cs 

/ 


(first name, email, profession, location) 


VALUES 

( 1 Pat 1 , 1 patpost@breakneckpizza.net 1 , 1 Postal 

Worker 1 r ! Princeton, NJ 1 ); 


I File Edit Window Help MoreDataPlease | 


> INSERT INTO my_contacts (first 一 name, email , profession, 
location) VALUES ('Pat', 'patpost@breakneckpizza.net', 

'Postal Worker ', 'Princeton , NJ'); 

Query OK, 1 row affected (0.02 sec) 


42 Chapter 1 





data and tables 


Peek at your table with the SELECT 
statement 

So you want to see what your table looks like? Well, DESC won't 
cut it anymore, because it only shows the structure of the table and 
not the information inside of it. Instead, you should use a simple 
SELECT statement so you can see what data is in your table. 

I/Ve -fco select all 


SELECT * FROM my contacts; 


Don’t worry what the SELECT 
statement does for now. 

We’ll be looking at it in a lot more 
detail in chapter 2. For now, just 
sit back and marvel at the beauty of your table when 
you use the statement. 




.and says to 

sclet 七 EVtRVTrtIKq- Ou\r table 


Now try it yourself. You'll have to stretch out your window to see all 
the results nicely laid out. 





Now you know that NULL appears in any 
columns with no assigned value. What do 
you think NULL actually means? 


you are here ► 
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NULL in depth 



$€lL 

This week’s interview: 
Confessions of a NULL 


Head First ： Welcome, NULL. I have to admit I 
didn’t expect to see you. I didn’t think you actually 
existed. Word on the street is that you’re nothing 
more than a zero, or nothing at all. 

NULL ： I can’t believe you’d listen to such lies. 

Yes, I’m here, and I’m quite real! So you think I’m 
nothing, just dirt under your feet? 

Head First ： Easy there, calm down. It’s just that 
you show up whenever something has no value... 

NULL ： Sure, better me than, say, a zero, or an 
empty string. 

Head First ： What’s an empty string? 

NULL ： That would be if you used two single quotes 
with nothing inside of them as a value. It’s still a text 
string, but of length zero. Like setting a value for 
first_name in the my—contacts table to 

Head First ： So you aren’t just a fancy way of 
saying nothing? 

NULL ： I told you, Fm not nothing! I’m something... 
I’m just a bit... undefined, is all. 

Head First ： So you’re saying that if I compared 
you to a zero, or to an empty string, you wouldn’t 
equal that? 

NULL: No! I d never equal zero. And actually, I’d 
never even equal another NULL. You can’t compare 
one NULL to another. A value can be NULL, but it 
never equals NULL because NULL is an undefined 
value! Get it? 


Head First ： Calm down and let me get this 
straight. You aren’t equal to zero, you aren’t an 
empty string variable. And you aren’t even equal to 
yourself? That makes no sense! 

NULL ： I know it’s confusing. Just think of me 
this way: I’m undefined. I’m like the inside of an 
unopened box. Anything could be in there, so you 
can’t compare one unopened box to another because 
you don’t know what’s going to be inside of each 
one. I might even be empty. You just don’t know. 

Head First ： I’ve been hearing rumors that 
sometimes you aren’t wanted. That maybe there are 
times where you NULLs cause problems. 

NULL ： I ll admit that I’ve shown up where I wasn’t 
wanted before. Some columns should always have 
values. Like last names, for example. No point to 
having a NULL last name in a table. 

Head First ： So you wouldn’t go where you weren’t 
wanted? 

NULL ： Right! Just tell me, man! When you’re 
creating your table and setting up your columns, just 
let me know. 

Head First ： You don’t really look like an unopened 
box. 

NULL: I’ve had enough. I’ve got places to go, values 
to be. 
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data and tables 


Controlling your inner NULL 

There are certain columns in your table that should always have values. Remember 
the incomplete sticky note for Pat, with no last name? She (or he) isn’t going to be 
very easy to find when you have twenty more NULL last name entries in your table. 
You can easily set up your table to not accept NULL values for columns. 


CREATE TABLE 


contacts 


( 




last 一 name VARCHAR (30) NOT NULL, 
first name VARCHAR (20) NOT NULL 


Just add the wov-ds not hull 
a-Ptcv- the data type- 


you use i\\csc, you must 
provide a value (or 
£.oluw>y\ m youv* Ih/SfR 丁 

丫⑽ dov\ *t> 

you’ll y 七扣 trroY. 


r^harpen your pencil 


CREATE TABLE my_contacts 

( 

last 一 name VARCHAR(30) NOT NULL, 
first 一 name VARCHAR(20) NOT NULL, 
emai3T VARCHAR(50) 7^ 
gender CHAR(l), 
birthday DATE , 
profession VARCHAR(50 ), 
location VARCHAR(50), 
status VARCHAR (20) 
interests VARCHAR(100 ), 
seeking VARCHAR (100) 


Look at each of the columns in our 
my_contacts CREATE TABLE command. 
Which should be set to be NOT NULL? 
Think about columns that should never 
be NULL and circle them. 

We’ve given you two to start, now finish 
up the rest. Primarily consider columns 
that you'll use later to search with or 
columns that are unique. 



you are here ► 
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yet another sharpen solution 


r^harpen your pencil_ 

Solution 

CREATE TABLE my_contacts 

( 

v^last_name VARCHAR(30) NOT NULL^X We've given you two to start, now finish 
_ up the rest. Primarily consider columns 

/ first_name VARCHAR(20) NOT NULL, \ that you'll use later to search with or 

email VARCHAR (50) , columns that are unique. 

gender CHAR(l), 
birthday DATE , 
profession VARCHAR(50 ), 

\ location VARCHAR(50), 

status VARCHAR(20), 
interests VARCHAR(100 ), 
seeking VARCHAR(100) 

)；^ 

...but, you liavc a Column tha 七 
you kr\ov/ Will v\ttd *to be -filled 
\ y \ you may >/扣七 *to allow 

(s/ULL values m it 


AH o-P -the ^olumhs should be HOT MXLL. 

You will use ALL youv- dolu^hs -to 
scavdh witlv |t’s irnpo\rtah-t "to make 
su 代 youir records av-c dorhplc-tc av\d 
youir tabic has good da*ta ih it.. 


Look at each of the columns in our 
my_contacts CREATE TABLE command. 
Which should be set to be NOT NULL? 
Think about columns that should never 
be NULL and circle them. 
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data and tables 


NOT NULL appears m PESC 


Here’s how the my—contacts table would look if you 
set all the columns to have NOT NULL values. 



s v/hcv'c y/c 

ouv "table 
with NOT HULL 

doiumh. 


.. 尸 

This is the -table 
dcs^Hbcd. Hoi\cc 
the vjo\rd UO 

uhdc 浐 mall. 


I File Edit Window Help NoMoreNULLs | 


CREATE TABLE my_contacts 

( 

last 一 name VARCHAR(30) NOT NULL, 
first 一 name VARCHAR(20) NOT NULL, 
email VARCHAR(50) NOT NULL, 
gender CHAR(l) NOT NULL, 
birthday DATE NOT NULL, 
profession VARCHAR(50) NOT NULL, 
location VARCHAR(50) NOT NULL, 
status VARCHAR(20) NOT NULL, 
interests VARCHAR(IOO) NOT NULL, 
seeking VARCHAR(IOO) NOT NULL 

)； 

Query OK, 0 rows affected (0.01 sec) 


> DESC my contacts; 




■T- 


■-r- 


■T ■ 

■卞 ■ 

■卞 ■ 

■卞 

1 

Column 

1 

Type 

i 

Null 

1 Key 

I Default 

| Extra 

1 

+- 


-L 




-L 

-L 

_L 

I 

last name 

1 

1 

varchar(30) 

卞 

1 

NO 

十 

1 

十 

1 

十 

1 

1 

1 

1 

1 

first name 

1 

varchar(20) 

1 

NO 

1 

1 

1 

1 

1 

email 

1 

varchar(50) 

1 

NO 

1 

1 

1 

1 

1 

gender 

1 

char(1) 

1 

NO 

1 

1 

1 

1 

1 

birthday 

1 

date 

1 

NO 

1 

1 

1 

1 

1 

profession 

1 

varchar(50) 

1 

NO 

1 

1 

1 

1 

1 

location 

1 

varchar(50) 

1 

NO 

1 

1 

1 

1 

1 

status 

1 

varchar(20) 

1 

NO 

1 

1 

1 

1 

1 

interests 

1 

varchar(100) 

1 

NO 

1 

1 

1 

1 

1 

seeking 

1 

varchar(100) 

1 

NO 

1 

1 

1 

1 

+- 


■+■ 


-+■ 


-+ - 

■+ - 

-+ - 

■+ 


10 rows in set (0.02 sec) 
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DEFAULT keyword 


Fill m the blanks with DEFAULT 

If we have a column that we know is usually a specific value, we can 
assign it a DEFAULT value. The value that follows the DEFAULT 
keyword is automatically inserted into the table each time a row is 
added if no other value is specified. The default value has to be 
of the same type of value as the column. 


CREATE TABLE doughnut 一 list 

一 Wc wah-t -to make suv-c -tha-t wc 

( always have a value \v\ this doluwm. 

Noi ohly wc make i-t HOT 

doughnut name VARCHAR(IO) NOT NULL, ^WLL, wc also assign \i a 

一 DEFAULT value o( ji 

doughnut 一 type VARCHAR(6) NOT NULL, 
doughnut cost DEC(3,2) NOT NULL DEFAULT 1.00 


/ / 

丁七 total digits allowed av-c l, u ^ V f luC ihSC,r ^ d 

bcW ahd Z aficr the decimal. m the dou 吵 hut 一 

Cost dolumh v/kch ho othev- v^lue 
is desighated. 


doughnut list 


doughnut_name 

doughnut_type 

doughnut_cost 

Blooberry 

filled 

2.00 

Cinnamondo 

ring 

1.00 

Rockstar 

cruller 

八 1.00 

Carameller 

cruller 

/ Ai 1 . 00 

Appleblush 

filled 

/ / 140 _ 


\\o>n youv" "tsblc would look j 
i-f you 七七 he dou^mu 七一⑽七 

values blay\k you v/cv-c mserted 
七 he vc^ovds -fov *tV^c Cm^aw'oytdo, 
Rodkstav, artd Cavamcllcv dou^muts. 


Using a 

DEFAULT value 

lilts tke empty 
columns witk a 
speciiiect value. 
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data and tables 



Tablecross 

Take some time to sit back and give your left brain 
something to do. It’s your standard crossword; all of 
the solution words are from this chapter. 



Across 

4. A_is a container that holds tables and 

other SQL structures related to those tables. 

5. A_is a piece of data stored by your table. 

6. This holds text data of up to 255 characters in length. 

7. You can’t compare one_to another. 

10. End every SQL statement with one of these. 

12. This is a single set of columns that describe attributes of a 
single thing. 


Down 

1. This is the structure inside your database 
that contains data, organized in columns 
and rows. 

2. Use this in your CREATE TABLE to specify a value for a 
column if no other value is assigned in an INSERT 

3. Use this keyword to see the table you just created. 

5. This word can be used in front of both TABLE or DATABASE. 

8. To get rid of your table use_TABLE. 

9. This datatype thinks numbers should be whole, but he’s not 
afraid of negative numbers. 

11. To add data to your table, you’ll use the_ 

statement. 


you are here ► 
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sql in review 



Your SQL Toolbox 


You’ve got Chapter 1 under your belt, 
and you already know how to create 
databases and tables，as well as how 
to insert some of the most common data 
types into them while ensuring columns 
that need a value get a value. 






CREATE TABLE 


,；^ ih 3 up you, 
but you II also hC cd {jo khOW 

youir COLUMN NAMES av\d 
D ^ A ^ES. /ou should have 

r 二！ ° uUy 叫仏 c 

-^1, til pu 祕， 


NULL NOT NULL 

You II also r>ccd "to Kavc av\ idea 
y/WidV> £.olumy>s should y\o{, 

NULL values "to you so\rt 3^d 

sc3v*dV> Y ouV> 11 y\tcd *to 

sc 七七 V>C 6olumr>s *bo NOT NULL 

Y,V>ey> you dvca-tc youv -table- 
default 

Lc-b you s^cd*i-(*Y a dc-faul-t value 

-fov* a dolum^, used >-f Y ou ^ 
su ^|y a value -fov *tv>c 6ol_” Y/V>cr> 

you msevt a vedovd. 


drop 


TABLE 


BULLET POINTS —— 

■ If you want to see the structure of 
your table, use the desc statement. 

■ The drop table statement can 
be used to throw away your table. 
Use it with care! 


■ To get your data inside your table, 
use one of the several varieties of 
insert statements. 

■ A null value is an undefined 
value. It does not equal zero or an 
empty value. A column with a null 
value is null, but does not 

EQUAL NULL. 

■ Columns that are not assigned 
values in your insert statements 
are set to null by default. 

■ You can change a column to not 
accept a null value by using the 
keywords not null when you 
create your table. 

■ Using a default value when you 
create your table fills the column 
with that value if you insert a record 
with no value for that column. 



. y° u d Mc a .. 
akca v / you 










data and tables 


A bunch of SQL keywords and data types, in full costume, are 
playing the party game “Who am I?” They give you a clue and 
you try to guess who they are, based on what they say. Assume 
they always tell the truth about themselves. If they happen to say 
something that could be true for more than one guy, then write 
down all for whom that sentence applies. Fill in the blanks next to 
the sentence with the names of one or more attendees. 

Tonight’s attendees: 

CREATE DATABASE, USE DATABASE, CREATE TABLE, 
DESC, DROP TABLE, CHAR, VARCHAR, BLOB, DATE, 
DATETIME, DEC, INT 



^Vho 






Name 


I’ve got your number. 

I can dispose of your unwanted tables. 

T or F questions are my favorite. 

I keep track of your mom’s birthday. 

I got the whole table in my hands. 

Numbers are cool, but I hate fractions. 

I like long, wordy explanations. 

This is the place to store everything. 

The table wouldn’t exist without me. 

I know exactly when your dental appointment is next week. 
Accountants like me. 

I can give you a peek at your table format. 

Without us, you couldn’t even create a table. 


PEC IHT 
PROP ThdLt 

/ / BohU5 poih^s jj 

....... 峋嗌 ‘. f // 

DATE 

CREATE DATABASE 
WT 
BLOB 

CKthTt DATABASE 
DATETIME 

VtC 

DESC 

DATABASE use DATABASE 
DROP TABLE 


you 
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crossword solution 



DafaiWTaHescross Solution 
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2 th^ SELECT stcttement 


♦ Gifted data retrieval + 



SELECT * FROM gifts 
WHERE contents = ''expensive"; 




Is it really better to give than retrieve? when it comes 

to databases, chances are you’ll need to retrieve your data as often as 
you’ll need to insert it. That’s where this chapter comes in: you’ll meet the 
powerful SELECT statement and learn how to gain access to that important 
information you’ve been putting in your tables. You’ll even learn how to 
use WHERE, AND, and OR to selectively get to your data and even avoid 
displaying the data that you don’t need. 


this is a new chapter 
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SELECT a date 


Pate or wo date? 

Greg’s finished adding all the sticky notes into his my_contacts 
table. Now he’s ready to relax. He’s got two tickets to a concert, 
and he wants to ask one of his contacts, a girl from San Francisco, 
out on a date. 

He needs to find her email address, so he uses the SELECT 
statement from Chapter 1 to view his table. 


SELECT * from my contacts; 



sorhey/ke\re. 



BE Greg 

Your job is to pky Greg. Search through Ae first 
part of tire 攀 contacts table on tire next pa^e 
looking for i^me from San Fran. 
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the SELECT statement 


TV^c 叫 一 to 山也 ⑽ “ as ㉟ 
a k coW^s. ncsc art just the 

-f'ivs-b *fc 从 


File Edit Window Help AnneWho 


+■ 


■+■ 


■+■ 


■+■ 


+■ 


last name 

| first name 

i 

■丄 ■ 

email 

Anderson 

十 

| Jillian 

卞 

i 

jill anderson@breakneckpizza.net 

Joffe 

| Kevin 

i 

joffe@simuduck.com 

Newsome 

| Amanda 

i 

aman21uv@breakneckpizza.net 

Garcia 

| Ed 

i 

ed99@b0tt0msup.com 

Roundtree 

| Jo-Ann 

i 

jojoround@breakneckpizza.net 

Briggs 

| Chris 

i 

cbriggs@boards-r-us.com 

Harte 

| Lloyd 

i 

hovercraft@breakneckpizza.net 

Toth 

| Anne 

i 

Anne Toth@leapinlimos.com 

Wiley 

| Andrew 

i 

andrewwiley@objectville.net 

Palumbo 

| Tom 

i 

palofmine@mightygumball•net 

Ryan 

| Alanna 

i 

angrypirate@breakneckpizza.net 

McKinney 

| Clay 

i 

clay@starbuzzcoffee.com 

Meeker 

| Ann 

i 

ann meeker@chocoholic-inc.com 

Powers 

| Brian 

i 

bp@honey-doit.com 

Manson 

| Anne 

i 

am86@objectville.net 

Mandel 

| Debra 

i 

debmonster@breakneckpizza.net 

Tedesco 

| Janis 

i 

janistedesco@starbuzzcoffee.com 

Talwar 

| Vikram 

i 

vikt@starbuzzcoffee.com 

Szwed 

| Joe 

i 

szwed joe@objectville.net 

Sheridan 

| Diana 

i 

sheridi@mightygumball.net 

Snow 

| Edward 

i 

snovnnan@tikibeanlounge.com 

Otto 

| Glenn 

i 

glennO098@objectville.net 

Hardy 

| Anne 

i 

anneh@bOttOmsup.com 

Deal 

| Mary 

i 

nobigdeal@starbuzzcoffee.com 

Jagel 

| Ann 

i 

dreamgirl@breakneckpizza.net 

Melfi 

| James 

i 

drmelfi@bOttOmsup.com 

Oliver 

| Lee 

i 

lee oliver@weatherorama.com 

Parker 

| Anne 

i 

annep@starbuzzcoffee.com 

Ricci 

| Peter 

i 

ricciman@tikibeanlounge.com 

Reno 

| Grace 

i 

grace23@objectville.net 

Moss 

| Zelda 

i 

zelda@weatherorama.com 

Day 

| Clifford 

i 

cliffnightQbreakneckpizza.net 

Bolger 

| Joyce 

i 

joyce@chocoholic-inc.com 

Blunt 

| Anne 

i 

anneblunt@breakneckpizza.net 

Bolling 

| Lindy 

i 

lindy@tikibeanlounge.com 

Gares 

| Fred 

i 

fgares@objectville.net 

Jacobs 

| Anne 

1 _^ 

i 

anne99@objectville.net 


i 1 ^ 




I gender 
■+- 


r+ - 

I location 


■H 


二 t ⑶仏故 


F 

M 

F 

M 

F 

M 

M 

F 

M 

M 

F 

M 

F 

M 

M 

F 

F 

M 

M 

F 

M 

M 

F 

F 

F 

M 

M 

F 

M 

F 

F 

M 

F 

F 

F 

M 

F 


Palo Alto, CA 
I San Jose, CA 
San Fran, CA 
San Mateo, CA 
San Fran, CA 
I Austin, TX 
San Jose, CA 
San Fran, CA 
NYC, NY 

I Princeton, NJ 
San Fran, CA 
NYC, NY 
I San Fran, CA 
J Napa, CA 
Seattle, WA 
I Natchez, MS 
I Las Vegas, NV 
I Palo Alto, CA 
NYC, NY 
I Phoenix, AZ 
I Fargo, ND 
Boulder, CO 
San Fran, CA 
I Boston, MA 
J San Fran, CA 
Dallas, TX 
r | St. Louis, MO 
I San Fran, CA 
Reno, NV 
Palo Alto, CA 
I Sunnyvale, CA 
Chester, NJ 
Austin, TX 
I San Fran, CA 
San Diego, CA | 
San Jose, CA | 
I San Jose, CA | 
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finding the right anne 


Your job was to play Greg, 


仏 A^c ： A 喊一 Tith 刹 eapihUos 丫。州 





searcliing through Ae first 
part of fiie 印 一 contacts 
table looking for 加 ne 
from San Fran. 

You had to find all tire 
San Fran 加 nes，and 
write down tiieir first 
and last names, and 
tiieir email addresses. 


ttavdy, A^c ： a^cii@bO*t*tOmsup.do» 


P^kcir, AhhC ： ahhcp^V-buz^^cc. 






Making contact 

That took far too much time and was 
extremely tedious. There is also the very 
real possibility that Greg might miss some of 
the matching Annes, including the one he’s 
looking for. 

Now that Greg’s got all their email addresses, 
he emails the Annes and discovers... 


Blu^t Awe： awcblu^bvcak^c^kpizza^ct 


Wert av-c all *tV^c /W« s 扣 d 
七 V^v* 3 ddv"csscs. 

' 

look'mg -po\r v/i-tli 1 
you -Pouhd a^y Ahh Ch-tv-ics, you 
should igho\rc those. 


To: Toth, Anne <Anne_Toth@leapinlimos.com> 
From: Greg <greg@gregslist.com> 

Subject: Did we meet at Starbuzz? 


_m involved with a wonderful guy called Tim 

_tho mnmpnt. Wfi met at a frat party. 


_o±_ 


To: Blunt, Anne <anneblunt@breakneckpizza.net> 
From: Greg <greg@gregslist.com> 

Subject: Did we meet at Starbuzz? 

IVe been looking for a cowpoke like you! Pick me 
up at five, and we'll rustle up some grub. 


To: Hardy, Anne <anneh@bOttOmsup.com> 

From: Greg <greg@gregslist.com> 

Subject: Did we meet at Starbuzz? 

not the Anne you're looking for, but I'm sure 
she’s a sweet girl. If things don't wnri^ nut Hmn 




Can you think of a way we could write a 
SQL query to display only those records 
that have a first name of "Anne"? 


To: Parker, Anne <annep@starbuzzcoffee.com> 
From: Greg <greg@gregslist.com> 

Subject: Did we meet at Starbuzz? 

Of course I remember you! I just wish you had 
contacted me sooner. I've made plans with my 
ex-boyfriend who wants to get back together. 
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the SELECT statement 


A better SELECT 

Here’s a SELECT statement that would have helped Greg find Anne a whole 
lot sooner than painstakingly reading through the entire huge table looking for 
Annes. In the statement, we use a WHERE clause that gives the RDBMS 
something specific to search for. It narrows down the results for us and 

only returns the rows that match the condition. 

The equal sign in the WHERE clause is used to test whether each value in 
the column first—name equals, or matches, the text ' Anne '. If it does, 
everything in the row is returned. If not, the row is not returned. 


/ T 


W»s is i\\t 




SELECT * FROM 



W5E 


RE first name 


contacts 


f Anne ! 


T 


Add the semidoloh 3hd W\i 

-to pu-t i-t all -together 
^y\d ask the value -the 

dolurvth is ^y\y\Ct 
show me the ^ 


^ put this ^ WHBRB, 7 ,S ^ L spcak 

^ o\a ahd i-t says you -to look ，S 

Y/aA U a 〜. just the values ih the 

sowctWm^ ^olurwh called -Pi\rs-t_ 


T^c value (or youv 
^olumy\. Po^*t -foV^C-t *to use 
<\uo*tcs -fo\r s 七 vi 呼 . 




The console below shows you the rows that have been returned by this 
query, where the first name equals Anne. 


File Edit Window Help NoDate 


> SELECT * FROM my contacts WHERE first name = 'Anne'; 

+-+—— =- -+- 二 - -+-+-+ 


1 

1 

last name 

| first name 

丄 

1 

email | 

丄 

gender 

1 

birthday 

1 

丄 

location 


1 


十 

十 

十 


1 


十 



1 

Toth 

| Anne 

1 

Anne Toth@leapinlimos.com | 

F 

1 

NULL 

1 

San Fran, 

CA 

1 

Manson 

| Anne 

1 

am86@objectville.net | 

F 

1 

NULL 

1 

Seattle, 

WA 

1 

Hardy 

| Anne 

1 

anneh@bOttOmsup.com | 

F 

1 

NULL 

1 

San Fran, 

CA 

1 

Parker 

| Anne 

1 

annep@starbuzzcoffee.com| 

F 

1 

NULL 

1 

San Fran, 

CA 

1 

Blunt 

| Anne 

1 

annd3lunt@breakneckpizza.net | 

F 

1 

NULL 

1 

San Fran, 

CA 

1 

Jacobs 

| Anne 

1 

anne99@objectville.net | 

F 

1 

NULL 

1 

San Jose, 

CA 

+- 


-+ - 


- +■ 


-+ ■ 


--+- 




6 rows in set (3. 67 sec) 


^ These a\rc the results -Pv-om ouv 

SELECT 
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you're a 



Wait a second, you're not going to sneak 
that * past me. What exactly does it do? 


What the * is that? 

That star is telling the RDBMS to give you back the 
values from all of the columns in your table. 



SELECT * FROM 


WHERE first name 


contacts 
= f Anne ， 


•V , c ； SELECT 浼 tUkW 





^ rm a star! ^ 


<■ 




thereicire no o 

Dumb Questions 


What if I don’t want to select all 
the columns? Can I use something else 
instead of the star? 

Indeed you can. The star selects 
everything, but in a few pages you'll learn 
how to just select some of the columns, 
making your results easier to interpret. 


Is this star the same thing as an 
asterisk? 

Yes, it’s the same character on your 
keyboard, located above the 8 key. Hit 
SHIFT at the same time as the 8 to type one. 
This is the same for Mac and PC users. 

But, although it’s exactly the same character 
as asterisk, in SQL lingo, it's always referred 
to as star. This is a good thing, as saying 

"SELECT asterisk from ...” is 
not as easy as saying “SELECT star 
from ..." 


Are there other characters that 
have special meanings like the star does? 

SQL does have other special, or 
reserved, characters. You'll see more of 
these later in the book. But the star is the 
only one you need to know about for right 
now. It's the only one used in the SELECT 
part of an SQL statement. 
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the SELECT statement 



The Head First Lounge is adding mixed fruit drinks to its menu. Using what you learned in 
Chapter 1， create the table on this page and insert the data shown. 

This table is part of a database called drinks. It contains the table easy_drinks with the recipes 
for a number of beverages that have only two ingredients. 


easy drinks 


drink_name 

main 

amount 1 

second 

amount2 

directions 

Blackthorn 

tonic water 

1.5 

pineapple juice 

1 

stir with ice, strain into cocktail glass with 
lemon twist 

Blue Moon 

soda 

1.5 

blueberry juice 

.75 

stir with ice, strain into cocktail glass with 
lemon twist 

Oh My Gosh 

peach nectar 

1 

pineapple juice 

1 

stir with ice, strain into shot glass 

Lime Fizz 

Sprite 

1.5 

lime juice 

.75 

stir with ice, strain into cocktail glass 

Kiss on the Lips 

cherry juice 

2 

apricot nectar 

7 

serve over ice with straw 

Hot Gold 

peach nectar 

3 

orange juice 

6 

pour hot orange juice in mug and add 
peach nectar 

Lone Tree 

soda 

1.5 

cherry juice 

.75 

stir with ice, strain into cocktail glass 

Greyhound 

soda 

1.5 

grapefruit juice 

5 

serve over ice, stir well 

Indian Summer 

apple juice 

2 

hot tea 

6 

add juice to mug and top off with hot tea 

Bull Frog 

iced tea 

1.5 

lemonade 

5 

serve over ice with lime slice 

Soda and It 

soda 

2 

grape juice 

1 

shake in cocktail glass, no ice 




WatcK it! 


► i^swer on page \X[. 


Before you start, do some planning. 

Choose your data types carefully，and don't 
forget about NULL. Then check your code 
on page 117. 
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querying for drinks 



Por / 七 v/ovv"Y about ad*tcv~s 

m <\ucvics you iiavcr\ *t sccr\ yc*t- 
Just type -t^ern m as you see 从加 
-fov r\ov/, see i-f vur\. 


NAME THAT miNK 

Use the easy—drinks table you just created and try 
out these queries on your machine. Write down which 
drinks are returned as the result of each query. 



SELECT * FROM easy 一 drinks WHERE main = 'Sprite'; 


Which drink(s)? 


SELECT * FROM easy— drinks WHERE main = soda; 
Which drink(s)?. 


SELECT * FROM easy— drinks WHERE amount2 = 6; 
Which drink(s)?. 


SELECT * FROM easy— drinks WHERE second = "orange juice"; 
Which drink(s)?. 

SELECT * FROM easy— drinks WHERE amountl < 1.5; 

Which drink(s)?. 

SELECT * FROM easy 一 drinks WHERE amount2 < ' 1'; 

Which drink(s)?. 


SELECT * FROM easy 一 drinks WHERE main > 'soda'; 
Which drink(s)? 

SELECT * FROM easy 一 drinks WHERE amountl = '1.5'; 
Which drink(s)? 
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the SELECT statement 




Wait a second... ''Try out these queries / 1 you 
said. You implied that they would all work. And I 
trusted you! But one of them doesn't work. And 
some of them don't look like they should work. 


Yes, you're exactly right. 

One of these queries won’t work. The 
rest of them work, but the results of 
some aren’t what you might expect. 


For bonus points, write down here which query doesn't work. 


..and which ones worked that you didn't expect to. 
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querying for drinks solution 

^|^rpen your pencil 

Sotution 


]S [柿 THAT ^KIiK 

You tried out these queries on your easy—drinks table and 
wrote down which drinks are returned as the result of each query 



SELECT * FROM easy 一 drinks WHERE main = 'Sprite'; 
Which drink(s)? Lime F'izjz. 



耻以 the single 


SELECT * FROM easy 一 drinks WHERE main = soda; 

Looks like 七 iVis is 七 k 

Which drink(s)? .. 专 W.. 娜 WrAt 输 •.… 


SELECT * FROM easy— drinks WHERE amount2 = 6; 
Which drink(s)? .ttoi ApAk . 

SELECT * FROM easy—drinks WHERE second = n orange 
Which drink(s)? Hot ^o\d 

SELECT * FROM easy— drinks WHERE amountl < 1.5; 


Tiiis or\C y/ovks. | 七 s a P&C 
vdv~idble> so you Aoy\ *t use 
ftes a 七 all. 




SELECT * FROM easy 一 drinks WHERE main > 'soda 

Which drink(s)? Bladkthov-^ Lime Pizi 


/W 七 ^ Wed 

\ti^c^ clause. 


SELECT * FROM easy 一 drinks WHERE amountl = '1.5'; 

Which drink(s)? Bla^k*thov-^ Blue Mooir\, Lime Fizz., Loy\t T\rcc, ^v-cyhouir\d, Bull Fv-oj 



62 Chapter 2 













the SELECT statement 


For bonus points, write down here which query doesn't work... 


WHERE main 


soda 




and which ones worked that you didn't expect to? 


WHERE second 


11 orange juice"; 


This 




queiry woirks av\d do«h ； i cause 


dh CVVOV CVCh 




WHERE amount2 < ! 1 ! ; 

^ i U ^ wolrks thouah 

I 七 should " 七 t)BC 

^isbles doh't y\eed (\uoics. 

匕 so docs -tWis oy > c ! 

WHERE amountl = ! 1.5 ! ; 


These last two queries will work because most SQL RDBMSes give you 
a little latitude. They will ignore the quotes and treat your DEC and INT 
values as numbers, even though the quotes indicate they are text values. 
The queries are NOT CORRECT, but your RDBMS is forgiving. 
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data type formatting conventions 


How to query your data types 

To write valid WHERE clauses, you need to make sure each of 
the data types you include is formatted properly. Here are the 
conventions for each of the major data types: 



BLOB 

Always use 
single quotes. 


VARCHAR 

AIy/3Y s sm — ' uo 七 cs . 


Tke VARCHAR, 
CHAR, BLOB ， DATE ， 


C 祕 0 r 


\ 


ptc, ^ov PtClMAL.- 

use 


DATET//WE, T//VJE 
TIMBSTAMP Always 

us c Quotes. 


PATE 

Always use s'mglc quotes. 


INT or \HTB6iBR 
Wcvc\r use quotes. 


^ ^ 础 i 


L j r a5K，hC \ 
^ do ^uis 


WB ^ sm^lc quotes 

No quotes -fo\r us 












and TIME data t^p es 

need single quotes. 
Tke numeric types ， 


DEC and INT, cto not* 
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the SELECT statement 


More punctuation problems 

Greg picked up a few more contacts the other night. 

He’s trying to add one to his table: 

INSERT INTO my 一 contacts 
VALUES 


Steve FaNyoN 
B-day ： 4/1/1970 

Single 

^^:': oredr 略 co ” 
interests t\ie State 

知 W 吨 : corApatriotS? 糾你 
player? 


( 1 Funyon 1 , 1 Steve 1 , 1 steve@onionf lavoredrings . com 1 , 
f M f r 1 1970-04-01 1 ,'Punk 1 r 1 Grover 1 s Mill, NJ 1 r 
▼ Single 1 , 1 smashing the state 1 , 1 compatriots, 
guitar players 1 ); 


But his program doesn’t seem to be responding. He types a few semicolons, 
trying to get the query to end. No luck. 




I File Edit Window Help Aliens! | 


> INSERT INTO my_contacts VALUES ('Funyon', ’Steve ’， ’Steve@ 
onionflavoredrings.com', 'M','1970-04-01 ', 1 Punk ', 1 Grover's 

Mill, NJ', 'Single', 'smashing the state', 'compatriots, 
guitar players'); 

'> 

> ； 

，> ; 

'> 


㈣ 以:， 





What do you think is going on here? 


you are here ► 


65 





when good single quotes go bad 



Hmm, look at that single quote that keeps appearing 
before the prompt. I bet there's something wrong with the 
quotes in our INSERT statement... 


V® u II jet cvv-ov- 
you do -this, 
Ic3s*t you’" be 
able -to bry 咖 ". 


Unmatched single quotes 


Exactly! When Greg tried to add the record, the SQL program was 
expecting an even number of single quotes, one before and one after each 
VARCHAR, CHAR, and DATE value. The town name, Grover’s Mill, 
confused matters because it added an extra apostrophe. The SQL RDBMS 
is still waiting for one more closing single quote. 


o 




You can get back control of your console. 

End the statement by typing a single quote and a 
semicolon. This gives the RDBMS the extra single 
quote it’s expecting. 

You’ll get an error when you type in the other quote and semicolon, 
and you'll have to enter your INSERT again from scratch. 


File Edit Window Help TakeTwo 


丁 Y ? 叫 a sm — 'wo 七 c 

ay>(i scw'i6olov\ 

七 he kv-okcy\ IK^tRT 
七 . 


丁 his cv-v-ov gives you a 
idea of 

what s wvohg. H Quotes 
p3v-*t o-f youv- ^uevy ； 
bcgihhihg with -the 
cxtva sih^le ^uo-fcc. 


> INSERT INTO my_contacts VALUES ('Funyon ', ’Steve', 'Steve@ 
onionflavoredrings.com ', 'M' ,'1970-04-01 ', 'Punk ', 'Grover's 
Mill , NJ ', 'Single', 'smashing the state', 'compatriots, 
guitar players'); 



ERROR 1064 (42000): You have an error in your SQL syntax; 
check the manual that corresponds to your SQL server version 
for the right syntax to use near 's Mill, NJ' , 'Single', 

'smashing the state ’， 'compatriots, guitar players'); 

'at line 1 


vedovd isr\ t msev^ted ； 
■tKa-t last > skov/s 七 ha*t a 七 Icasl -tKc 

pvoydw' is vesponsive 
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the SELECT statement 


Single quotes arc special characters 

When you're trying to insert a VARGHAR, CHAR, or BLOB containing 
an apostrophe, you must indicate to your RDBMS that it isn’t meant to 
end the text, but is part of the text and needs to be included in the row. 
One way to do this is to add a backslash in front of the single quote. 

INSERT INTO my 一 contacts 
(location) 

VALUES 



ihereictre no ^ 

Dumb Questions 


Isn’t this the same thing as an 
apostrophe? 

It's exactly the same thing as an 
apostrophe. SQL assigns it a very specific 
meaning, however. It's used to tell the SQL 
software that the data in between two of 
them is text data. 

What data types need them? 

The text data types. Text data simply 
means that the data is a VARCHAR, 
CHAR, BLOB, or TIMEDATE column. 
Anything that isn’t a number. 


Do DEC and INT columns need 

them? 

No. Numeric columns have no spaces, 
so it’s easy to tell when the number ends 
and the next word in the statement begins. 

So, it’s only used for text columns? 

Yes. Only trouble is, text columns have 
spaces. This causes problems when your 
data contains apostrophes. SQL doesn’t 
know how to tell the difference between an 
apostrophe within the column, and one that 
tells it when the column begins or ends. 


Couldn’t we make it easy to tell 
them apart by using a double quote 
instead of a single quote? 

No. Don’t use double quotes in case 
you use SQL statements with a programming 
language (like PHP) later. You use " in the 
programming language to say “this is where 
the SQL statement is ”； that way, single 
quotes are recognized as being part of that 
statement and not part of the programming 
language. 
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“escaping” single quotes 


INSERT data with single quotes m it 

You need to tell your SQL software that your quote isn’t there 
to begin or end a text string, but that it’s part of the text string. 

Handle quotes with a backslash 

You can do this (and fix your INSERT statement at the same 
time) by adding a backslash character in front of the single 
quote in your text string: 

INSERT INTO my contacts ^5 a si —e <\uotc is pav-t 

一 oJc a text by puttmg a backslash 

VALUES ih 0 + it is called it 

( 1 Funyon 1 f 1 Steve 1 r 1 steve@onionf lavoredrings . 
com 1 r f 1 1970-04 - 01 1 , 1 Punk 1 r 1 Grover\ 1 s Mill, 

NJ 1 , 1 Single 1 , ’ smashing the state 1 , 1 compatriots , 
guitar players 1 ); 

Handle quotes with aw extra single quote 

Another way to “escape” the quote is to put an extra single 
quote in front of it. 

INSERT INTO my contacts Or ^ a ^ 

— r otc ^ av. sm^lc 

VALUES m W 七七 . 

( 1 Funyon 1 r 1 Steve 1 r 1 steve@onionflavoredrings , 
com 1 r r 1 1970-04-01 1 , 1 Punk 1 r 1 Grover J 1 s Mill, 

NJ 1 , 1 Single 1 , 1 smashing the state 1 , 1 compatriots , 
guitar players 1 ); 
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the SELE '7 statement 






If you have data in your table with quotes, you might actually have to search for it with a 
WHERE clause at some point. To SELECT data containing single quotes in your WHERE 
clause, you need to escape your single quote, just like you did when you inserted it. 

Rewrite the code below using the different methods of escaping the single quote. 


SELECT * FROM my 一 contacts 
WHERE 


location 


! Grover ! s Mill, NJ ! ; 


Which method do you prefer? 


you are here 


69 









exercise solution 


ExeRctSe 
SoLytiOH 


If you have data in your table with quotes, you might actually have to search for it with a 
WHERE clause at some point. To SELECT data containing single quotes in your WHERE 
clause, you need to escape your single quote, just like you did when you inserted it. 

Rewrite the code below using the different methods of escaping the single quote. 


SELECT * FROM my 一 contacts 
WHERE 

location = ! Grover ! s Mill, NJ ! ; 



SBLBCT ^ FROM nxy^dor\iadis 


-- Mctw I, badkslasW 

location 二 ’ 与 \rove\r ' S Mill, NJ ’； 



SELECT ^ FROM nxy^dor\iadis 


^ ^ - / 一 八 lethod Z, the cx-tv-a single quote. 

lodatio^ — ^\rovc\r S /1/Ii||, /N/J^ 


2 
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the SELECT statement 


SELECT specific data 

Now you’ve mastered how to SELECT all the data types with quotes, 
and how to SELECT data where the data contains quotes. 




You need to know how to only select the 
columns you wish to see. 

What we need here is more precision. Let’s try narrowing 
our results some. Narrowing our results means getting 
fewer columns in our output. We select only the columns 
we want to see. 





iTR9 ； tHiS^at：HQMe 


匕從 tie 賊 


Before you try this SELECT query, sketch how you think the table of results will look. 
(If you need to look at the easy—drinks table, you can find it on page 59.) 


SELECT drink 


Wc'vc ircf laded i\)C ^ v/rth 

〆 "these 匕 olunrm hdmes. v 

name, main, second 


FROM easy drinks 


WHERE main 


! soda▼ 
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SELECTing columns 







Before you try this SELECT query, sketch how you think the table of results will look. 


%OLvi\OH 


drink_name 

main 

second 

Blue Moon 

soda 

blueberry juice 

Lone Tree 

soda 

cherry juice 

Greyhound 

soda 

grapefruit juice 

Soda and It 

soda 

grape juice 



The old way 

SELECT * FROM easy 一 drinks; 


wc dll "the dolumhs ； ouv* v*csul*ts 3v*c 
"too wide -rov* ouv- tcv-mmal window. They wv*dp 
"to "the hext lihC 3iY\d the display is a r^ess. 


File Edit Window Help MessyDisplay 


> SELECT * FROM easy—drinks; 
+- +: - 




drink name | 

丄丄 

main 

amountl 

十 十 

丁 

| Kiss on the Lips | 

cherry juice 

2.0 

with straw 

| Hot Gold | 

peach nectar 

3.0 

juice in mug and add peach nectar 


| Lone Tree | 

soda 

1.5 

strain into cocktail 

glass 


| Greyhound | 

soda 

1.5 

stir well 

| Indian Summer | 

apple juice 

2.0 

and top off with hot 

tea 


| Bull Frog | 

iced tea 

1.5 

with lime slice 

| Soda and It | 

soda 

2.0 

cocktail glass, no ice 


| Blackthorn | 

tonic water 

1.5 


strain into cocktail glass with lemon twist 


j Blue Moon 


I soda 


I 


5 


strain into cocktail glass with lemon twist 


I Oh My Gosh 


i peach nectar j 


strain into shot glass 


I Lime Fizz 


I Sprite 


strain into cocktail glass 


+■ 




I 




0 


5 


apricot nectar 
orange juice 
cherry juice 
grapefruit juice 
hot tea 
lemonade 
grape juice 
pineapple juice 
blueberry juice 
pineapple juice 
lime juice 


■+-+- 

I amount 2 | directions 

7.00 I serve over ice 
pour hot orange 
stir with ice, 
serve over ice, 
add juice to mug 
serve over ice 
shake in 
stir with ice, 
stir with ice, 
stir with ice, 
stir with ice. 






11 rows in set (0.00 sec) 
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the SELECT statement 


SELECT specific columns to luwt results 

By specifying which columns we want returned by our query, we can choose 
only the column values we need. Just as you use a WHERE clause to limit 
the number of rows, you can use column selection to limit the number of 
columns. It’s about letting SQL do the heavy lifting for you. 


SELECT drink 一 name 
FROM easy_drinks; 


r 


main, second 


...but v/C y\av-v-oy/ ouv- v-csults by 

Columns y/C v /扣七 

"to see s\)OY/ uf \Y\ vcsul*ts* 


File Edit Window Help JustEnough 


> SELECT drink 一 name, 
+-:-+ 


main , second 


I drink name 


main 


FROM easy— drinks; 

■H - 

I second 



+■ 


-+■ 




-+ 

1 

Kiss on the Lips 

1 

cherry juice 

1 

apricot nectar 

1 

1 

Hot Gold 

1 

peach nectar 

1 

orange juice 

1 

1 

Lone Tree 

1 

soda 

1 

cherry juice 

1 

1 

Greyhound 

1 

soda 

1 

grapefruit juice 

1 

1 

Indian Summer 

1 

apple juice 

1 

hot tea 

1 

1 

Bull Frog 

1 

iced tea 

1 

lemonade 

1 

1 

Soda and It 

1 

soda 

1 

grape juice 

1 

1 

Blackthorn 

1 

tonic water 

1 

pineapple juice 

1 

1 

Blue Moon 

1 

soda 

1 

blueberry juice 

1 

1 

Oh My Gosh 

1 

peach nectar 

1 

pineapple juice 

1 

1 

+■ 

Lime Fizz 

1 

Sprite 

1 

lime juice 

1 

-+ 


11 rows in set (0.00 sec) 


SELECT specific columns for faster results 

This is a good programming practice to follow, but it has other benefits. 

As your tables get larger, it speeds up retrieval of your results. You’ll also 
see more speed when you eventually use SQL with another programming 
language, such as PHP. 
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sharpen your pencil 


%|h8rpen your pencil 


Many ways to get a Kiss on the Lips 

Remember our easy_drinks table? This SELECT statement will result in 
a Kiss on the Lips: 


SELECT drink name FROM easy drinks 
WHERE 

main = ! cherry juice 1 ; 


Finish the other four SELECT statements on the next page to get a Kiss also. 


easy drinks 


drink_name 

main 

amountl 

second 

amount2 

directions 

Blackthorn 

tonic water 

1.5 

pineapple juice 

1 

stir with ice, strain into cocktail glass with 
lemon twist 

Blue Moon 

soda 

1.5 

blueberry juice 

.75 

stir with ice, strain into cocktail glass with 
lemon twist 

Oh My Gosh 

peach nectar 

1 

pineapple juice 

1 

stir with ice, strain into shot glass 

Lime Fizz 

Sprite 

1.5 


.75 

stir with ice, strain into cocktail glass 

Kiss on the Lips 

cherry juice 

2 

apricot nectar 

7 

serve over ice with straw 

Hot Gold 

peach nectar 

3 

orange juice 

6 

pour hot orange juice in mug and add 
peach nectar 

Lone Tree 

soda 

1.5 

cherry juice 

.75 

stir with ice, strain into cocktail glass 

Greyhound 

soda 

1.5 

grapefruit juice 

5 

serve over ice, stir well 

Indian Summer 

apple juice 

2 

hot tea 

6 

add juice to mug and top off with hot tea 

Bull Frog 

iced tea 

1.5 

lemonade 

5 

serve over ice with lime slice 

Soda and It 

soda 

2 

grape juice 

1 

shake in cocktail glass, no ice 
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the SELECT statement 


SELECT 

WHERE 

SELECT 

WHERE 

SELECT 

WHERE 

SELECT 

WHERE 


Now write three SELECT statements that will give you a Bull Frog. 


o 

o 

o 
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sharpen solutions 


^harpen your pencil 
- Sotution 


Finish the other four SELECT statements to get a Kiss also. 


SELECT 

WHERE 


d\r*mk__^amc FR 0 A 1 easy 一 d\rmks 


sc^o^d — ^apv-i^o-t ) 


SELECT 

WHERE 


d\r*mk__^amc FR 0 A 1 casy__d\r*mks 


amouirrt 2 • 二 7 ; 


select. 


WHERE 


SELECT 

WHERE 


di\rc^*tioir\s — ^scv-vc ovc\r \Ct wi*th s-tv-aw^ 

=his is 0hC youll seldom use, but 

. d ， k 雙 . cas ^ ks … .^rr^..WUg 

dhr’mk 一 name 二 Yiss on Lips'. kc "this whch you y/ 3 h*t *to make 

..s.^TC .^ou\r. dmihk 二 hdnne. dolumh 

doeW 七 have a typ 。， 


Now write three SELECT statements that will give you a Bull Frog. 


o 

SELECT dv-*mk___^amc FR0/1/I easy 一 drmks 

1/VttERE ma*m — \ud ica i 


o 

SELECT dv-*mk_^amc FR0A1 casy^dv-mks 

IVI+ERE sttor\d — lemonade ； 


o 

SELECT dv-*mk_^amc FR0A1 casy_dlv-*mks 

1/VttERE di\red*tio ⑽二 ’serve OVCV- idc with lime slidc ^； 

You 6ouia also v^avc ^ 

seuecr a/mk^amc from 一 

叫 a/mks \A/rteRt a/mk^amc - 
'Bull Fv-o^ 
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the SELECT statement 


^^BUILET POINTS — 

■ Use single quotes in your WHERE 
clause when selecting from text 
fields. 

■ Don't use single quotes when 
selecting from numeric fields. 


■ If you've entered your query and your 
RDBMS doesn't finish processing it, 
check for a missing single quote. 

■ When you can, select specific 
columns in your table, rather than 
using SELECT *. 


■ Use the * in your SELECT when you 
want to select all of the columns. 


tJiereictre no 

Dumb Qu 


Questions 


What if I need all the columns from my table returned by a 
query? Should I actually be naming them in the SELECT rather 
than using the *? 

If you need them all, then by all means use the ' It's only when 
you don't need them all that you should try not to use it. 

I tried to copy and paste a query from the Internet, and I 
kept getting errors when I tried to use it. Am I doing something 
wrong? 

Queries pasted from web browsers sometimes contain invisible 
characters that look like spaces but mean something different to SQL 
Pasting them into a text editor is one way to see and remove these 
“gremlin” characters. Your best bet is to paste it into a text editor first 
and take a close look at it. 

So I should paste it into something like Microsoft Word? 

No, Word isn't a good choice, since it does nothing to show you 
the invisible formatting that might be in the text. Try Notepad (PC) or 
TextEdit in plain-text mode (Mac). 


About escaping the apostrophe, is there any reason to use 
one method over the other? 

Not really. We tend to use the backslash method only because 
we find that it's easier to spot where that extra apostrophe is when 
things go wrong in a query. For example, this is easier to process 
visually: 

'Isn\'t that your sister\'s pencil?' 

Than this: 

'Isr^'t that your sister' 's pencil?' 

Other than that, there's really no reason to favor one method over 
the other. Both methods allow you to enter apostrophes into your text 
columns. 
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mmmm, doughnuts... 


Poughnut ask what your table caw do for you. 


To find the best glazed doughnut in the table，you need to do at least two 
SELECT statements. The first one will select rows with the correct doughnut 
type. The second will select rows with doughnuts with a rating of 10. 


I want to find the best glazed 
doughnut without having to hunt 
through all those results. 


doughnut ratings 



- vocation 

time 

date 

type 

rating 

comments 

Starbuzz Coffee 

7:43 am 

4/23 

cinnamon glazed 

6 

too much spice 

Duncan^ Donuts 

8:56 am 

8/25 

plain glazed 

5 

greasy 

Duncan^ Donuts 

7:58 pm 

4/26 

jelly 

6 

stale, but tasty 

Starbuzz Coffee 

10:35 pm 

4/24 

plain glazed 

7 

warm, but not hot 

Krispy King 

9:39 pm 

9/26 

jelly 

6 

not enough jelly 

Starbuzz Coffee 

7:48 am 

4/23 

rocky road 

10 

marshmallows! 

Krispy King 

8:56 am 

11/25 

plain glazed 

8 

maple syrup glaze 

uA / 







七七 Wis -bablc 

to^ta'ms \ 0,000 vctovds. 


One way is to search for the doughnut type: 



Y 0{a ^ccd "to £BLBCT -fco scav-dh 

thorough ihc highest sdov-cs, lodatioh 
because that gives you the r\3me Jc -the 


WlhhCV-. 


SELECT location, rating FROM doughnut 一 ratings 
WHERE 


type = 1 plain glazed 1 ; 


All *tV^c results y/ill be 
Cor>rtt{, type c^P dou—ut 


Fivs*t results, but 
iiur\dv-cds mo\re. 


location 

rating 

Duncan^ Donuts 

5 

Starbuzz Coffee 

7 

Krispy King 

8 

Starbuzz Coffee 

10 
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Ask what you can do for your doughnut 


the SELECT statement 


o 


Or you need to search for that high rating: 


SELECT location, type FROM doughnut ratings 


WHERE 



AH o( tile \rcsults will 

be the hi 咖 s 七 v-aied- 





You bo look -tKv-ou^ all 
b/Yts, a^d lotatio^ Will yve 
you your Wnrmcr. 


location 

type 

Starbuzz Coffee 

rocky road 

Krispy King 

plain glazed 

Starbuzz Coffee 

plain glazed 



Second «\ucvy vesufe 
pit*tuvc iiur\div"cds of *t^csc* 


This doesn’t really help. I could stop 
with either query and dig through the results, 
but that table has thousands of records... I’m 
hungry, and I want that doughnut now! 






In plain English, what is the question you're trying 
to answer with these queries? 
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combining queries 


Combming your queries 


We can handle the two things we’re searching for, 'plain glazed' 
for the type and 10 for the rating into a single query using the 
keyword AND. The results we get from the query must satisfy 
both conditions. 


SELECT location 


Kov/ all ^ need *to SB-LSCT 
\s 七 he location. 


FROM doughnut 一 ratings 

WHERE type = ! plain glazed T 

AND < - . Usc wo^d aa/d io 

wwm , )auscs> 

rating = 10; 


Here’s the result of the AND query. Even if we received more 
than one row as a result of our query, you would know that 
all locations have glazed doughnuts with a rating of 10, so 
you could go to any of them. Or all of them. 


location 


Duncan^ Donuts 


Starbuzz Coffee 


Krispy King 


Starbuzz Coffee 


location 


Starbuzz Coffee 


Krispy King 


Starbuzz Coffee 








rocky road 



plain glazed 


TK'is c^uevy dombmes *tKc vcsults 
-fov ’flam ^32^^ av>d — \0 

{o av>y results waidh 
b 。 七 h ^ucv-ics. 


location 


Starbuzz Coffee 


Mom? Can we 
go to Starbuzz? 
Pleeeeeease?! 
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the SELECT statement 



Using the my_contacts table, write some queries for Greg. 

SELECT only the columns you really need to give you 
your answer. Pay attention to single quotes. 

Write a query to find the email addresses of all computer programmers. 


Write a query to find the name and location of anyone with your birthdate. 


Write a query to find the name and email of any single people who live in your 
town. For extra points, only pick those of the gender you'd want to date. 



Write the query Greg could have used to find all the Annes from San Francisco. 
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exercise solution 




SotytioH 


Using the my 一 contacts table, write some queries for Greg. SELECT only the columns you really 
need to give you your answer. Pay attention to single quotes. 


Write a query to find the email addresses of all computer programmers. 


.. SELECT email FRO/yi. rny to^iatU . 

.^orr 下 .^rrofe 势 ,9” .Y!?. 

- Y/ay\t "» s tow^utev 


Write a query to find the name and location of anyone with your birthdate. 


SELECT las*t_^amc, loda*tio^ 

FROM my 一乙 。灼 *tad*b 
iVttERE bi\rthday — 


.XKi?. should- be- youv** 
tiv"*thd3*fec ih Quotes. 


Write a query to find the name and email of any single people who live in your 
town. For extra points, only pick those of the gender you'd want to date. 


FROM my 一 6 。灼 


1/VttERE loda*ti 。 灼二 ’S 扣 /UWi。, TX 


AND f^dc\r 二 ’M ’； ~~ 

.. 


AND status 二 'smjlc '； \r The gchdcv- you wish 

~^ -to daic hcv-c. 

Write the query Greg could have used to find all the Annes from San Francisco. 

SELECT Cmdil 

.. 匕:上 2 如 . 

1/VttERE lodafcon 二 'S 扣 C/V 4^^ be ^ as 〜 怕、 ' 七 . 

AND -fi\rs*t r\Brnt — ’/W〆 ； 
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the SELECT statement 


Finding numeric values 

Let’s say you want to find all the drinks in the easy_drinks table 
that contain more than an ounce of soda in a single query. Here’s the 
hard way to find the results. You can use two queries: 


M -the / SELECT drink name 

o+ the dHhks. 


£oda dvmks 一 
|.«7 ouy\tcs soda 


WHERE 
main : 
AND 


soda 


amountl = 1.5 


FROM easy drinks 


File 

Edit Window Help MoreSoda 



] 

> 

SELECT drink name 

FROM easy drinks WHERE main = 

: , soda' AND 


amountl = 1.5; 




+- 

- + 




1 

drink name | 




+- 

- + 




1 

Blue Moon | 




1 

Lone Tree | 




1 

Greyhound | 




+- 

- + 




3 

rows in set (0.00 

sec) 




SELECT drink name FROM easy drinks 


Soda d\rihks wi-th 
2* ouh<ics soda. 



WHERE 

main = 'soda 
AND 

amountl = 2; 


I File Edit Window Help EvenMoreSoda_I 


> SELECT drink—name FROM easy—drinks WHERE main = ' soda' AND 
amountl = 2; 

+- + 

I drink—name | 

+ - + 

I Soda and It | 

+ - + 

1 row in set (0.00 sec) 
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SELECTing with comparison operators 


Wouldn't it be dreamy if I could find 
all the drinks in the easy—drinks table that 
contain more than an ounce of soda in a 
single query. But I know it's just a fantasy... 



easy drinks 


drink_name 

main 

amountl 

second 

amount2 

directions 

Blackthorn 

tonic water 

1.5 

pineapple juice 

1 

stir with ice, strain into cocktail glass with 
lemon twist 

Blue Moon 

soda 

1.5 

blueberry juice 

.75 

stir with ice, strain into cocktail glass with 
lemon twist 

Oh My Gosh 

peach nectar 

1 

pineapple juice 

1 

stir with ice, strain into shot glass 

Lime Fizz 

Sprite 

1.5 


.75 

stir with ice, strain into cocktail glass 

Kiss on the Lips 

cherry juice 

2 

apricot nectar 

7 

serve over ice with straw 

Hot Gold 

peach nectar 

3 

orange juice 

6 

pour hot orange juice in mug and add 
peach nectar 

Lone Tree 

soda 

1.5 

cherry juice 

.75 

stir with ice, strain into cocktail glass 

Greyhound 

soda 

1.5 

grapefruit juice 

5 

serve over ice, stir well 

Indian Summer 

apple juice 

2 

hot tea 

6 

add juice to mug and top off with hot tea 

Bull Frog 

iced tea 

1.5 

lemonade 

5 

serve over ice with lime slice 

Soda and It 

soda 

2 

grape juice 

1 

shake in cocktail glass, no ice 
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the SELECT statement 


Once is enough 

But it’s a waste of time to use two queries, and you might miss 
drinks with amounts like 1.75 or 3 ounces. Instead, you can use 

a greater than sign: 


SELECT drink name FROM 



easy— drinks 


WHERE 


main = ! soda 


AND 

kz - 

amountl > 1; 


Tk 轉俄 T_ ^Joo\ v/ill 

you all dv-mks 

七 ― I o\av\U soda- 


I File Edit Window Help DoltOnce | 


> SELECT drink—name FROM easy—drinks WHERE main = ' soda' AND 
amountl > 1; 


+- + 

I drink name | 



I Blue Moon | 

I Lone Tree | 

I Greyhound | 

I Soda and It | 

+- + 

4 rows in set (0.00 sec) 



Why can't you combine the first two queries with an additional AND? 
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more on comparison operators 


Smooth Comparison Operators 

So far, we’ve mainly used the equal sign in our WHERE clause. 
You just saw the greater than symbol, >. What that does is 
compare one value against another. Here are the rest of the 
comparison operators: 


The equal sign looks for exact matches. This does us no 
good when we want to find out if something is less than 
or greater than something else. 



TVic v/c all 


k^ov/ love- 


This confusing sign is not equal. It returns precisely 
the opposite results of the equal sign. Two values are 
either equal, or they are not equal. 



This 0hC mcahs HOT B^UAL. 
f 七 all "the v*c^ov"ds 七 
doh’t ihc ^ohditioh. 





Have you noticed that every where clause so far 
always has a column name on the left. Would it 
work if the column name was on the right? 
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the SELECT statement 


The less than sign looks at the values in the 
column on the left and compares them to the 
value on the right. If the column value is l ess than 
the value on the right, that row is returned. 


The greater than sign is the reverse of the less than. 
It looks at the values in the column and compares them 
to the value on the right. If the column value is greater 
than the value on the right, that row is returned. 



LESS Tm all 

values less "the dohditioh. 


Ahddou\rsc theve s a 
^RBATBR T_ 



The only difference with the less than or 
equal to sign is that column values equal to the 
condition value are also returned. 



do^di*tior> v*c*tuvr>cd- 


Same thing with this greater than or equal to 
sign. If the column value matches or is greater 
than the condition value, the row is returned. 



^RBATBR THA/^f OR B^UAL TO. 
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getting at numeric data 


Finding numeric data with Comparison Operators 

The Head First Lounge has a table with the cost and nutritional 
information about their drinks. They want to feature higher priced, 
lower calorie drinks to increase profits. 

They’re using comparison operators to find the drinks that are priced 
at least S3.50 and have less than 50 calories in the drink info table. 


T^c -total tav-boKydv-a-tc 



drink info 




T\\c talov-'ics »i 


drink_name 

cost 

■ 

earns 

color 

ice 

Blackthorn 

3 

8.4 

yellow 

Y 

Blue Moon 

2.5 

3.2 

blue 

Y 

Oh My Gosh 

3.5 

8.6 

orange 

Y 

Lime Fizz 

2.5 

5.4 

green 

Y 

Kiss on the Lips 

5.5 

42.5 

purple 

Y 

Hot Gold 

3.2 

32.1 

orange 

N 

Lone Tree 

3.6 

4.2 

red 

Y 

Greyhound 

4 


yellow 

Y 

Indian Summer 

2.8 

7.2 

brown 

N 

Bull Frog 

2.6 

21.5 

tan 

Y 

Soda and It 

3.8 

4.7 

red 

N 


calories 



SELECT drink name FROM drink info 


WHERE 

cost >= 3.5 
AND 

calories < 50 



T^ IS sa y s： %… d dHhks -that ^os-t 

ov This i^ludcs dHhks 

七 ha 七 dosi exactly 

Tliis says ： u -f md dv-mks v/rtii 
talovics less {\\ar\ . 


This query only returns drinks where both of these 
conditions are met because of the AND combining 
the two results. The drinks that are returned are: 
Oh My Gosh, Lone Tree, and Soda and It. 
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the SELECT statement 


Sharpen your pencil 




Your turn to do some mixing. Write queries that will return the following 
information. Also write down what the result of each query is: 


The cost of each drink with ice that is yellow and has more than 
33 calories. 


Result:. 

The name and color of each drink which does not contain more 
than 4 grams of carbs and uses ice. 


Result: . 

The cost of each drink whose calorie count is 80 or more. 


Result: 


Drinks called Greyhound and Kiss on the Lips, along with each one's color and whether ice is used to 
mix the drink, without using the names of the drinks in your query. 


Result: 
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sharpen solution 

「 ^Jharpen your pencil 

Solution 


Your turn to do some mixing. Write queries that will return the following 
information. Also write down what the result of each query is: 


The cost of each drink with ice that is yellow and has more than 


33 calories. 


SELECT dost FROM dvmk 」 n*fo 

\tt — 

•獅 . 


dolov — jclloy/ 

::涵 

.caJpy.ic.s>33;.. 

Result ： / 午 .00 


The name and color of each drink which does not contain more 
than 4 grams of carbs and uses ice. 

SELECT d\r'mk — to\oy FROM m-fo 

:: : ： :::::: 灘 嗦 ：: 

da\rbs < s \ 


m. 



Result: Blue /yioohj, blue 


The cost of each drink whose calorie count is 80 or more. 


SELECT dos*t FROM dv~’mk 」 灼 *fo 

calorics > s 00; 


Result: 


i^o, ti.zo, 


But this only works 
with numbers, right? 

If I want to find all 
the drinks with names 
beginning with a specific 
letter I'm out of luck? 


Drinks called Greyhound and Kiss on the Lips, along with each one's color and whether 
ice is used to mix the drink, without using the names of the drinks in your query. 

SELECT d\r*mk name, to\or, \Ct FROM d\r'mk m-fo 




dos*t > 3.0 ； 



^iss oy\ Lips, purple, 
Result: ycljow, ^ 


^ ,s ° hC s — Ay: V^u had io Uk 

tWgH tib'lc some 

^olumh you ^ould use -to get ihosc 
d^ks adjust those dHhks. 
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the SELECT statement 


Text data roping with Comparison Operators 

Comparing text data works in a similar way with your text columns like CHAR 
and VARCHAR. The comparison operators evaluate everything alphabetically. 
So, say you want to select all the drinks that begin with an C L’ ， here’s a query 
that will select all the drinks that match that criteria. 


drink info 


drink_name 

cost 

curbs 

color 

i<e 

calories 

Blackthorn 

3 

8.4 

yellow 

Y 

33 

Blue Moon 

2.5 

3.2 

blue 

Y 

12 

Oh My Gosh 

3.5 

8.6 

orange 

Y 

35 

Lime Fizz 

2.5 

5.4 

green 

Y 

24 

Kiss on the Lips 

5.5 

42.5 

purple 

Y 

171 

Hot Gold 

3.2 

32.1 

orange 

N 

135 

Lone Tree 

3.6 

4.2 

red 

Y 

17 

Greyhound 

4 

14 

yellow 

Y 

50 

Indian Summer 

2.8 

7.2 

brown 

N 

30 

Bull Frog 

2.6 

21.5 

tan 

Y 

80 

Soda and It 

3.8 

4.7 

red 

N 

19 


SELECT drink 一 name 
FROM drink 一 info 
WHERE 

TVis 'ucvy v-c*tuv-^s dv-'mks wV^osc 
-f iv-st letter is L* ov* bu 七 

y/hosc -f'ivst \tiitrs Const ca\rlic\r 

dr ink 一 name < ? M T ; - 〆 m al 什 abet M. 


drink 一 name >= 1 L 
AND 



Don’t worry about the order of 
your results for now. 

In a later chapter we’ll show you ways 
to sort your results alphabetically. 
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this or that 


Selecting your ingredients 

One of the bartenders has been asked to mix a cocktail that has cherry juice 
in it. The bartender could use two queries to find the cocktails: 


File Edit Window Help.. 


> SELECT drink—name FROM easy—drinks WHERE main 

+- + 

I drink—name | 

+- + 

I Kiss on the Lips | 

+- + 

1 row in set (0.02 sec) 



'cherry juice 


> SELECT drink— name FROM easy— drinks WHERE second 

+- + 

I drink 一 name | 

+- + 

I Lone Tree | 

+- + 

1 row in set (0.01 sec) 


'cherry juice 




That seems really 
inefficient. Tm sure there 
must be a way we could 
combine those queries. 


o 


drink info 


drink_name 

cost 

curbs 

color 

i<e 

calories 

Blackthorn 

3 

8.4 

yellow 

Y 

33 

Blue Moon 

2.5 

3.2 

blue 

Y 

12 

Oh My Gosh 

3.5 

8.6 

orange 

Y 

35 

Lime Fizz 

2.5 

5.4 

green 

Y 

24 

Kiss on the Lips 

5.5 

42.5 

purple 

Y 

171 

Hot Gold 

3.2 

32.1 

orange 

N 

135 

Lone Tree 

3.6 

4.2 

red 

Y 

17 

Greyhound 



yellow 

Y 

50 

Indian Summer 

2.8 

7.2 

brown 

N 

30 

Bull Frog 

2.6 

21.5 

tan 

Y 

80 

Soda and It 

3.8 

4.7 

red 

N 

19 
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the SELECT statement 


To be OR wot to be 

You can combine those two queries using OR. This condition returns records 
when any of the conditions are met. So, instead of the two separate queries, 
you can combine them with OR like this: 


I File Edit Window Help.. SweetCherrvPie I 


> SELECT drink— name from easy— drinks 
WHERE main = 'cherry juice' 

OR 

second = 'cherry juice'; 

+- + 

I dr ink 一 name | 

+- + 

I Kiss on the Lips | 

1 Lone Tree | 

+ - + 

2 rows in set (0.02 sec) 


Sharpen your pencil 




Cross out the unnecessary parts of the two SELECTS below and 
add an OR to turn it into a single SELECT statement. 


SELECT drink name FROM easy drinks WHERE 
main = ▼orange juice▼; 


SELECT drink name FROM easy drinks WHERE 
main = f apple juice 1 ; 


Use your new selection skills to rewrite your new SELECT. 
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another sharpen solution 


iharpen your pencil 

Solution 


Cross out the unnecessary parts of the two SELECTS below and 
add an OR to turn it into a single SELECT statement. 


drink 一 name FROM easy 一 drinks WHERE 
main = f orange juice ^_^ 

^ OR docs^t 


SELECT 





main = } apple juice 


"this OR wc gc-t 
dlrihk__harhCS with ry»aih 
'^edichis of o^ac 
>A M apple jui^c. 



^/e 6dV\ S\rr\^Yj 6VOSS OW"t 

tW»s Imc, v/c vc already ^ot 
七 W»s dovcvcd by Wst 
? art of 栋 c '叫匕 

jomed l>7 ow 伙 . 


Use your new selection skills to rewrite your new SELECT. 


SELECT dvmk 一的 amc FRO/I/I easy 一 dvmks 
痛 RE 


md'm — juidc 

OR 

juid-C i 




Wcirc s -the -fih^l ^ucv-y. 
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the SELECT statement 


OR looks like a really useful 
operator, but I don't see why we 
couldn't have just used AND. 



Don't get your ANDs and ORs confused! 

When you want ALL of your conditions to be true, use AND. 
When you want ANY of your conditions to be true, use OR. 
Still confused? Turn the page. 


OR 


theve^e no 

p Dumb Questions 


Can you use more than one AND 
or OR in the same WHERE clause? 


A 


You certainly can. You can combine 
as many as you like. You can also use both 
AND and OR together in the same clause. 


you are here ► 
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AND or OR? 


The diffcrcwcG between ANP and OR 

In the queries below you’ll see examples of all the possible 
combinations of two conditions with AND and OR between them. 


doughnut ratings 


location 

time 

date 

type 

rating 

comments 

Krispy King 

8:50 am 

9/27 

plain glazed 

10 

almost perfect 

Duncan^ Donuts 

8:59 am 

8/25 

NULL 

6 

greasy 

Starbuzz Coffee 

7:35 pm 

5/24 

cinnamon cake 

5 

stale, but tasty 

Duncan^ Donuts 

7:03 pm 

4/26 

jelly 

7 

not enough jelly 


SELECT type FROM doughnut 一 ratings 

Yes, IS d 


WHERE location = 1 Krispy King* AND rating 



WHERE location = 'Krispy King 1 OR rating = 10; 

WHERE location = 'Krispy King* AND rating = 3; 


WHERE location = 'Krispy King* OR rating = 3 




WHERE location = 1 Snappy Bagel' AND rating = 10; 


WHERE location = 1 Snappy Bagel' OR rating = 10; 


WHERE location = 1 Snappy Bagel' AND rating = 3; 


WHERE location = 1 Snappy Bagel' OR rating = 3; 


RESULTS 


plain glazed 


plain glazed 


no results 


plain glazed 


no results 


plain glazed 


no results 


no results 
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BE th^ C©n^lfl©n^ 

Below, you’ll find a series of clauses 
witii and ORs. Become one witii tiiese 
clauses and determine ^iietlier or not tiiey 

will produce results. 


SELECT type FROM doughnut ratings 


WHERE location 


WHERE location 


WHERE location 


WHERE location 


WHERE location 


WHERE location 


= 1 Krispy 


='Krispy 


= 1 Snappy 


='Krispy 


=*Krispy 


= 1 Snappy 


King* AND rating <> 6; 


King* AND rating = 3; 


Bagel' AND rating >= 6; 


King* OR rating > 5; 


King* OR rating = 3; 


Bagel 1 OR rating = 6; 


Did you get a 
result? 


To improve your liarma, note down two of 
your results are a bit different than all the rest. 


you are here ► 
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BE th^ C 抑細抑蜡 §©]ug©n 

Below, you’ll find a series of \^JERE 
clauses witir and ORs. Become 
one witir these clauses and determine 

^rellier or not tiiey will 
produce results. 


SELECT type FROM doughnut ratings 


WHERE 

location 

= 1 Krispy 

King 1 

AND 

rating <> 6; 

WHERE 

location 

='Krispy 

King* 

AND 

rating = 

= 3; 

WHERE 

location 

= 1 Snappy 

Bagel 

1 AND 

i rating 

>= 6 

WHERE 

location 

=* Krispy 

King 1 

OR 

rating > 

5; 

WHERE 

location 

=* Krispy 

King 1 

OR 

rating = 

3; 

WHERE 

location 

= 1 Snappy 

Bagel 

1 OR 

rating = 

= 6; 


Did you get a 
result? 

pla*m ^Idz^d 


y\o \rcsul*t 


y\o \rcsul*t 


pla*m ^Idz^d, NULL, jelly 


pla*m ^Idz^d 


NULL 


To improve your liarma, note down two of 
your results are a bit different Aan all the rest 

Tyjo «^uc\rics \rc*tu\nr\ MULL. 


Those NULL values may cause you problems in future queries. It’s better to enter 
some sort of value than leave a NULL value in a column because NULLs can y t 
be directly selected from a table. 
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the SELE '7 statement 



Dragon Breath 


color 


NULL 


brown 


calories 


50 


NULL 


You can’t select a NULL value directly. 


But you can select it using keywords. 


SELECT drink 一 name FROM drink 一 info 

where 、广 - Wbn ’ 七 work bcdausc 

calories - be c<\ual 

calories KULU |Vs ar, 

uK\dc*f mcd value- 


SELECT drink 一 name FROM drink 一 info 
WHERE This —t wov^k b< 

calorie NULL ish^-t the Se 


This woh’t wo\rk bemuse 

KULL ish^-t the sdme 
thihg Bs z^v-o. 


SELECT drink 一 name FROM drink 一 info 
WHERE ^ — *this >wor >’ 七 v/o\rk 

calories = bcd f uS f NWLL 

’ ' *isy> *t a 七 wt stvm^. 


SELECT drink 一 name 
FROM drink 一 info 
WHERE 

calories IS NULL; 

^cywo\rds a\rc Cot 
七 ext s-tvih^s, so they 
dov\i have quotes. 


The oy\ly v/ay *to 
細 t 七 b/ select a 
NULL value is *to 
use *tKc 
IS NULL. 


therejetre no ^ 

Dumb Questions 


You say you can’t “directly select” NULL without using 
IS NULL. Does that mean you can indirectly select it? 


A ： 


What would my result from that query actually look like? 

It would look exactly like this: 


Right. If you wanted to get to the value in that column, you 
could use a WHERE clause on one of the other columns. For 
example, your result will be NULL if you use this query: 

SELECT calories FROM drink—info 
WHERE drink name = 'Dragon Breath 1 ; 


calories 


NULL 


you are here 
















tedious queries 


Meanwhile, back at place.. 

Greg’s been trying to find all the people in California cities 
in his my_contacts table. Here’s part of the query he’s 
been working on: 



SELECT * FROM my 一 contacts 
WHERE 

location = 1 San Fran, CA f 

OR ^ — 

location = 1 San Francisco, CA f 
OR 

location = 1 San Jose, CA f 
OR 

location = 1 San Mateo, CA▼ 

OR 

location = 1 Sunnyvale, CA f 
OR 

location = 1 Marin, CA f 
OR 

location = 1 Oakland, CA f 
OR 

location = 1 Palo Alto, CA f 
OR 

location = 1 Sacramento, CA f 
OR 

location = 1 Los Angeles, CA f 
OR 

And the list goes on and on... 




Sf at least these 
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Saving time with a single keyword: LIKE 

There are simply too many cities and variations, and possible 
typos. Using all those ORs is going to take Greg a very long time. 

Luckily, there’s a timesaving keyword — LIKE — that, used with a 
wildcard, looks for part of a text string and returns any matches. 


Greg can use LIKE like this: 


SELECT * FROM my contacts 


WHERE location LIKE ! %CA ! ; 


I 丄 °JuL°4a1 rJdwiihCA. 


The call of the Wild(card) 


LIKE teams up with two wildcard characters. Wildcards are 
stand-ins for the characters that are actually there. Rather 
like a joker in a card game, a wildcard is equal to any 
character in a string. 


\ V 

l^ild^a\rds avc ^ 

Have you seen any other wildcards 
earlier in this chapter? 



TV>c ^all 


% 

V 



you are here ► 
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LIKE and wildcards 


Thafs more LIKE it 

LIKE likes to play with wildcards. The first 
is the percent sign, %, which can stand in for 
any number of unknown characters. 



SELECT first name FROM 


contacts 


WHERE first name LIKE ▼%im 


is a sla^d-m -fo\r mJocr 

0 *(* uy\ky\oy/^ £.)^3^3d*bcv*s. 



Result m hdmes with Bv\y humbev 
^ha\r«ld-tc\rs bc-Pov-c the U i 
like Ephvairw, Slirw, 3hd Tim. 


U* )f 


The second wildcard character that LIKE likes to 
hang out with is the underscore, _ which stands 
for just one unknown character. 



SELECT first 一 name FROM 

WHERE first 一 name LIKE 

丁 ^ UhdgV~s^ ， ov~g is 3 s*(^)hd--ih -Po\r jus*t OhC 
Uhkhowh 


contacts 


1 m 



Rcsul*ts m v/rth or\C 

bc-fo\rc > 

like 丁跡 


102 Chapter 2 






the SELECT statement 



Magnet Matcking 


A bunch of WHERE clauses with LIKE are all scrambled up on the fridge. 
Can you match up the clauses with their appropriate results? Some 
may have multiple answers. Write your own LIKE statements with wild 
cards for any results that are left hanging around. 





WHERE title LIKE 'HEAD FIRST %'； 









you are here ► 
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magnet solutions 



Magnet Matcking Solutions 

A bunch of WHERE clauses with LIKE are all scrambled up on the fridge. 
Can you match up the clauses with their appropriate results? Some 
may have multiple answers. Write your own LIKE statements with wild 
cards for any results that are left hanging around. 



WmB y/ov-d \ 0 /o l : 
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the SELECT statement 


Selecting ranges using ANP 
and comparison operators 

The people at the Head First Lounge are trying to pinpoint 
drinks with a certain range of calories. How will they query 
the data to find the names of drinks that fall into the range of 
calories between, and including, 30 and 60? 


drink info 


drink_name 

cost 

carbs 

color 

i<e 

calories 

Blackthorn 

3 

8.4 

yellow 

Y 


Blue Moon 

2.5 

3.2 

blue 

Y 

12 

Oh My Gosh 

3.5 

8.6 

orange 

Y 


Lime Fizz 

2.5 

5.4 

green 

Y 

24 

Kiss on the Lips 

5.5 

42.5 

purple 

Y 

171 

Hot Gold 

3.2 

32.1 

orange 

N 

135 

Lone Tree 

3.6 

4.2 

red 

Y 

17 

Greyhound 

4 

14 

yellow 

Y 


Indian Summer 

2.8 

7.2 

brown 

N 


Bull Frog 

2.6 

21.5 

tan 

Y 

80 

Soda and It 

3.8 

4.7 

red 

N 

19 


SELECT drink 一 name FROM drink 一 info 
WHERE 


calories >= 30 
AND 

calories <= 60; 



The \rcsul-ts will ihdudc dvihks with 
dowries C<\ual -to 10, \( thcv-c av-c 
as well as dv*'mks wi*th 

舡 well dv-ihks with 
^alov-ic douh-ts \ y \ between. 
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BETWEEN keyword 


Just PETWEEN us... there's a better way 

We can use the BETWEEN keyword instead. Not only is it shorter than the 
previous query, but it gives you the same results. Notice that the endpoint 
(30 and 60) are also included. BETWEEN is equivalent to using the <= and 
>=symbols, but not the < and > symbols. 


SELECT drink name FROM drink info 


WHERE 

calories BETWEEN 30 AND 60; 

TWts mdludcs 
10 a^d ^>0 taloncs. 



丁 Wis y/’ill you 

- - same results as i\\t 

^ev'ious pay, bu*b look mudh 
c^u'idkcv i*b is *to t/fef 



I File Edit Window Help MediumCalories | 


> SELECT drink— name FROM drink 一 info 
WHERE 

calories BETWEEN 30 AND 60; 

+-+ 

I drink 一 name | 

+-+ 

I Blackthorn | 

I Oh My Gosh | 

I Greyhound | 

I Indian Summer | 

I Soda and It | 

+-+ 
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the SELECT statement 



Rewrite the query on the previous page to SELECT all the names of 
drinks that have more than 60 calories and less than 30. 


Try using BETWEEN on text columns. Write a query that will SELECT 
the names of drinks that begin with the letters G through O. 


What do you think the results of this query will be? 


SELECT drink 一 name FROM drink 一 info WHERE 
calories BETWEEN 60 AND 30; 


you are here ► 
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more sharpen solutions 

「 your pencil 

Solution 


Rewrite the query on the previous page to SELECT all the names 
of drinks that have more than 60 calories and less than 30. 


SELECT FROM 


嘛 RE 



^alov-ics < ZO OR dalov-ics > ^>0; 


This gives us d\rihk V)3mcs with 

ialov-ics gv-catcV ftisih io. 



如 d these a\rc the OhCS with 
^alovics less ihah iO. 


Try using BETWEEN on text columns. Write a query that will SELECT 
the names of drinks that begin with the letters G through 0. 


SELECT dv'mk r\3n\c FROM dv'mk 'm-fo 




Th»s o^c.vs .fkvt 

•bo use 0 to 

w akc suve v/c avmk 卞 ' 

^ 0. Test out 

av>d see -fov youvscK- 

What do you think the results of this query will be? 


SELECT drink 一 name FROM drink—info WHERE 
calories BETWEEN 60 AND 30; 


dv-*mk_^amc BETiVEEN W ANVV) 



O^rdc^r ma*t*tc\rs, so you wo 灼’七 results -f\row\ *this <^uc\ry. 


We’re looking for values that are between 60 and 30. There are no values in 
between 60 and 30, because 60 comes after 30 numerically. The smaller number 
must always be first for the BETWEEN to be interpreted the way you expect. 
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the SELECT statement 


After the dates, you are either IN 


Greg’s friend Amanda has been using Greg’s contacts to meet 
guys. She’s gone on quite a few dates, and has started to keep a 
“little black book” table with her impressions of her dates. 


She’s named her table black—book. She wants to get a list of 
the good dates, so she uses her positive ratings. 

SELECT date 一 name 
FROM black 一 book 
WHERE 

rating = f innovative▼ 

OR 

rating = f fabulous f 
OR 



^ ou a Ii hc f ov . 


at» 呼 . 




black book 


date_name 

rating 

Alex 

innovative 

James 

boring 

Ian 

fabulous 

Boris 

ho hum 

Melvin 

plebian 

Eric 

pathetic 

Anthony 

delightful 

Sammy 

pretty good 

Ivan 

dismal 

Vic 

ridiculous 


Instead of using all those ORs, we can simplify it with the 
keyword IN. Use IN with a set of values in parentheses. 
When the value in the column matches one of the values 
in the set, the row or specified colums are returned. 


SELECT date 一 name 
FROM black book 
WHERE 


Us*mg kcyy/ovd IN *tclU 

youv i\\ai a sti 

of values is uf. 


rating IN ( } innovative▼, 
f fabulous f r f delightful f r 
f pretty good f ); 


This is 七 he set o*f positive \ratm3s 



1 File Edit Window Help 

GoodDates 

> SELECT date name FROM black book 

WHERE 


rating IN ( 

'innovative ', 'fabulous ', 

'delightful 

▼, 'pretty good'); 

+-- 

-+ 

I date name 

1 

+- 

■+ 

| Alex 

1 

1 Ian 

1 

1 Anthony 

1 

1 Sammy 

1 

+- 

■+ 


you are here ► 
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NOT IN keywords 


• •• 


or you arc NOT IN 


Of course, Amanda wants to know who got the bad ratings so that 
if they call she can be washing her hair or otherwise engaged. 

To find the names of those she didn’t rate highly, we’re going to 
add the keyword NOT to our IN statement. NOT gives you the 
opposite results, anything that doesn’t match the set. 



⑹吒 the keywords HOT IH tdls 
youir so^i^ ihai ih c ^ sutis 
t ih -the sci o-f £( 


SELECT date 一 name 
FROM black 一 book 
WHERE 

rating NOT IN (▼innovative▼, 
f fabulous T r f delightful f , 
f pretty good f ); 


: CV-ms. 


v-csul*b NOT IN 

_c^uev-y av-c people 

yi positive vatmjs 
^ won’ 七 ^ 七 3 SCdOK\d 


File Edit Window Help BadDates 


> SELECT date— name FROM black 一 book 
WHERE 

rating NOT IN ('innovative ', 'fabulous ', 

’delightful ’， 'pretty good ’）； 


dy\d wor /七 y 
date, 


I date name | 


James 

Boris 

Melvin 

Eric 

Ivan 

Vic 



Why might you sometimes 
choose to use not in 
rather than in? 


6 rows in set (2.43 sec: 
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More NOT 

You can use NOT with BETWEEN and LIKE just as you 
can with IN. The important thing to keep in mind is 
that NOT goes right after WHERE in your statement. 
Here are some examples. 


SELECT drink 一 name FROM drink 一 info 
WHERE NOT carbs BETWEEN 3 AND 5; 


SELECT date name from black book 


WHERE NOT date name LIKE ! A% 

1 B% 1 ; 


uSC ⑹丁 七 h 

/\KP ov OR, 5 0CS AND NOT date name LIKE 

AKP or OR. 



there ^ are no o 

Dumb Questi9ns 


Wait, you just said that NOT goes after WHERE. What 
about when you use NOT IN? 

That’s an exception. And even moving the NOT after WHERE 
will work. These two statements will give you exactly the same 
results: 

SELECT * FROM easy_drinks 

WHERE NOT main IN ('soda ', 'iced tea'); 

SELECT * FROM easy_drinks 

WHERE main NOT IN ('soda ', 'iced tea'); 

Would it work with <> the “not equal to” comparison 
operator? 

You could, but it’s a double negative. It would make much more 
sense to just use an equal sign. These two queries return the same 
results: 

SELECT * FROM easy_drinks 

WHERE NOT drink name <> ' Blackthorn'; 


Q/ How would it work with NULL? 

Just like you might guess it would. To get all the values that 
aren’t NULL from a column, you could use this: 

SELECT * FROM easy_drinks 
WHERE NOT main IS NULL; 

But this will also work: 

SELECT * FROM easy_drinks 
WHERE main IS NOT NULL; 

What about with AND and OR? 

If you wanted to use it in and AND or OR clause, it would go 
right after that word, like this: 

SELECT * FROM easy_drinks 
WHERE NOT main = 'soda' 

AND NOT main = 'iced tea'; 


SELECT * FROM easy—drinks 
WHERE drink name = 'Blackthorn 


you are here ► 
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comparison operator exercise 




Rewrite each of the following WHERE clauses so they are as simple as possible. You can use 
AND, OR, NOT, BETWEEN, LIKE, IN, IS NULL, and the comparison operators to help you. 
Refer back to the tables used in this chapter. 


SELECT drink name from easy drinks 
WHERE NOT amountl < 1.50; 


SELECT drink 一 name FROM drink 一 info 
WHERE NOT ice = 1 Y 1 ; 


SELECT drink 一 name FROM drink 一 info 
WHERE NOT calories < 20; 
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SELECT drink name FROM easy drinks 
WHERE main IN (▼peach nectar▼, ▼soda▼); 


SELECT drink 一 name FROM drink 一 info 
WHERE NOT calories = 0; 


SELECT drink 一 name FROM drink 一 info 
WHERE NOT carbs BETWEEN 3 AND 5; 


SELECT date 一 name from black 一 book 
WHERE NOT date 一 name LIKE ! A% ! 

AND NOT date name LIKE 1 B% 1 ; 


you are here ► 
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exercise solutions 


ExeRctSe 

SotytiOH 


Rewrite each of the following WHERE clauses so they are as simple as possible. You can use 
AND, OR, NOT, BETWEEN, LIKE, IN, IS NULL, and the comparison operators to help you. 
Refer back to the tables used in this chapter. 


SELECT drink name from easy drinks 
WHERE NOT amountl < 1.50; 


SELECT dvmk Mmc FR0/1/I easy dvmks 


a^o\AY\il >— 1 .^ 0 ; 


SELECT drink 一 name FROM drink 一 info 
WHERE NOT ice = 1 Y 1 ; 

鲁 》««»»»«««»«««««««»»«« 鲁鲁鲁籲籲籲鲁鲁籲 ■鲁 》»»»»»»»»»»»»»»»»»»»»»»»»»»»»» 鲁鲁參秦秦參 參泰參參參秦鲁秦秦參參鲁 

SELECT d\r'mk__^amc FROM d\rmk 」 i^*fo 

馨鲁 《«»»»« 籲 籲馨籲書籲書籲參籲籲書鲁 參鲁籲參鲁籲籲鲁鲁 《»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»«»» 秦秦參參秦耱 參參秦 鲁鲁肇 參參鲁 》鲁《 

INHERE \u — ) H K ) 


SELECT drink 一 name FROM drink 一 info 
WHERE NOT calories < 20; 


SELECT d\r'mk FROM d\r*mk 'm-fo 


1/VttERE dalov-ics >— ZO; 
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SELECT drink name FROM easy drinks 
WHERE main IN ( f peach nectar f , f soda f ); 

You 6ouia also v^avc usca^s^Rt 

.WW.— 以 “ 

SELECT P_ C asy^i,ks 

Y ou v^avc a table m the vca. ^ 


1/VttERE ma*m BETl/VEEN Y Af0’T) 


^ ： ZZ^ *.s m A, ^ -，s ^ 

1 伽 c - nladC. 
you avc <YACV'/mV V '七 h c ' 

SELECT drink name FROM drink info 



WHERE NOT calories 


0 


SELECT d\r*mk__^amc FROM d\r'mk__i^-fo 

. : .^. 

1/VttERE calorics > 0 ； 


.!^.. h ^r. have, native 

ff ,oH ^ 50 ^Vc sa^ with 

.... c . ^j^h. 


SELECT drink 一 name FROM drink 一 info 
WHERE NOT carbs BETWEEN 3 AND 5; 

SELECT d\r*mk__^amc FROM d\r'mk__i^-fo 

WHBRB ^av-bs < Z 

. OK . 

.ta\rbs .>. .*7 ； . 


SELECT date 一 name from black 一 book 
WHERE NOT date 一 name LIKE ! A% ! 

AND NOT date name LIKE 1 B% 1 ; 


SELECT daic_r\a^c FROM Wa 匕 k—book 
1/VttERE daic__^amc NOT BETWEEN 'A' AND 'C'; 
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Your SQL Toolbox 


You’ve got Chapter 2 under your belt 
and now you’ve added operators to 
your tool box. For a complete list of 
tooltips in the book, see Appendix iii. 



邱二 从 〆 一 
a 咖， ,\ 

從 cape ㈣ 二 

二::广 


<><><= 


Vou ; v C got a whole buhdh of 
equality ahd mc<\uality o^aio^s 
a*t youv- disposal.. 


IS NULL 


Wsc -this *to d\rc3*tc d dohdi'tioh *to 

七《七 4\r that pesky HULL value. 


AND and OR 


ANP OR) you 
domb'me youv* dohdi*tior\3l 
s-tcl*tcmcr\*ts *m youv* W/HERE 
dlduses -fov* move pvedisioh. 


NOT 


NOT lets you youv 

vcsults diY\d 3 c 七 {\\t 
opposite values. 


>uir hCW -tools ： opcv-aWs/ 


I 〜 

f ^ X 

f LI1 ® With % and 


Chapter 2 


the SELECT statement 



夸 rph 祕 e 59. 


Greg wants to create a table of mixed drinks that bartenders can query for recipes for his 
speed-dating events. Using what you learned in Chapter 1， create the table on this page and 
insert i 


the data shown. 


This table is part of a database called drinks. It contains the table easy_drinks with the recipes 
for a number of beverages that have only two ingredients. 


CREATE DATABASE drinks ; 


USE drinks; 



Its a (\ood idea 5WC vouvscl^ a 
^ *m ^sc you 

cveyr v>ccd bo a ^ tV^ats 

lo^cv- ov>cs. 


(drink—name VARCHAR(16) , main VARCHAR(20) , amount 1 DEC (3,1), 
second VARCHAR(20 ), amount2 DEC(4,2 ), directions VARCHAR(250)); 


INSERT INTO easy— drinks 
VALUES 




Doh’t da-ta 

"types doh it heed Quotes/ 


('Blackthorn', 'tonic water ', 1.5, 'pineapple juice', 1, 'stir with ice, strain 

into cocktail glass with lemon twist'), ('Blue Moon', 'soda ', 1.5, 'blueberry 

juice', .75, 'stir with ice, strain into cocktail glass with lemon twist'), 

('Oh My Gosh', 'peach nectar ', 1, 'pineapple juice', 1, 'stir with ice, strain 

into shot glass'), 

('Lime Fizz ', 'Sprite ', 1.5, 'lime juice ', .75 , 'stir with ice, strain into 

cocktail glass'), 

('Kiss on the Lips', 'cherry juice', 2, 'apricot nectar ', 7, 'serve over ice 

with straw '), 

(’Hot Gold ’， 'peach nectar', 3,' orange juice', 6 , 'pour hot orange juice in 
mug and add peach nectar'), 

(’ Lone Tree', 'soda 丨 ， 1.5, 

cocktail glass'), 

(’ Greyhound', 'soda', 1.5, 

('Indian Summer', 'apple juice ’， 2, 'hot tea 

with hot tea'), 

('Bull Frog', 'iced tea', 1.5, 'lemonade', 5 
(’Soda and It ’， ’soda ’， 2, 'grape juice', 1, 


cherry juice', .75 , 'stir with ice, strain into 

grapefruit juice', 5, 'serve over ice, stir well'), 

r 6, 'add juice to mug and top off 

'serve over ice with lime slice '), 
shake in cocktail glass, no ice'); 




dlrihk is d 匕 ommd. 
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3 DELETE 肋 d UPDATE 


A chang^m\\ do you go 為 



Next time will you please try 
to take it easy with that DELETE 
statement? I can't afford to keep 
buying you get-well cigars. 












/ 










Keep changing your mind? Now it’s OK! with the commands 

you’re about to learn — DELETE and UPDATE — you’re no longer stuck with 
a decision you made six months ago, when you first inserted that data about 
mullets coming back into style soon. With UPDATE, you can change data, and 
DELETE lets you get rid of data that you don’t need anymore. But we’re not just 
giving you the tools; in this chapter, you’ll learn how to be selective with your new 
powers and avoid dumping data that you really do need. 


this is a new chapter 
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delete and update 


Clown tracking 

Here’s our table. We can leave out information we don’t know and fill 
it in later. Every time we have a new clown sighting, we can add a new 
row. We’ll have to change this table frequently to keep it up to date. 


從 h dlowh 

was last spotted. 



clown info 


name 

last 一 seen 

appearance 

activities 

Elsie 

Cherry Hill Senior Center 

F, red hair, green dress, huge feet 

balloons, little car 

Pickles 

Jack Green's party 

M, orange hair, blue suit, huge feet 

mime 

Snuggles 

Ball-Mart 

F, yellow shirt, baggy red pants 

horn, umbrella 

Mr. Hobo 

BG Circus 

M, cigar, black hair, tiny hat 

violin 

Clarabelle 

Belmont Senior Center 

F, pink hair, huge flower, blue dress 

yelling, dancing 

Scooter 

Oakland Hospital 

M, blue hair, red suit, huge nose 

balloons 

Zippo 

Millstone Mall^ 

F, orange suit, baggy pants 

dancing 

Babe 

Earl's Autos 

F, all pink and sparkly 

balancing, little car 

Bonzo 


M, in drag, polka dotted dress 

singing, dancing 

Sniffles 

Tracy's 

M, green and purple suit, pointy nose 

_^_ 



Senior iQrNgf| 






I . | 護 | 

I BALL-HAHTI 








^l'racy-5 











.MJcIrnnui 

Vvur t jmn 


■ 
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sharpen your pencil 


c^Jharpen your pencil 


ZippQ spott ed singing 


The clowns are on the move 

Your job is to write the SQL commands to get each field report into the 
clownjnfo table. Notice that not all the information has changed for 
each clown, so you’ll need to refer back to the table on page 121 to get 
the rest of the information to add. 

I INSERT _ dlo^jJo 

VALUB£ 

^ills-fco^c MallVP, sui*t, bajjy 


Smggles now weaning 
baggy blcie pants 


I sighted af- I 

I Dickson Park ■ 


INSERT _ dlo^jJo 
VALUES 

(’Singles' ’Ball - Ma^rtVP, yellow shi\rt, baggy blue 


^o\r^ umb\rclld’); 


Snffles seen clinnbing 
into tiny ccr 


Mp. Hobo last seen af 
parl^ for Eric Gray 



























delete and update 


Now fill in what that data in the clownjnfo table looks like 
once you’ve added the data using your INSERT commands. 
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sharpen solution 


c^Jharpen your pencil 

• 、 flnli iimn 


bl_n fhg clowns are on the move 


Your job was to write the SQL commands to get each field report into 
the clown Jnfo table, then fill in what that data in the table looks like 
after adding the data using your INSERT commands. 


ZippQ spott ed singing 


INSERT INTO 
VALUES 

^Mills-fco^c Mall’, ’P, sui*t> baggy 


Smggles now weaning 
baggy blcie pants 


I sighted af- I 

I Dickson Park ■ 


Snffles seen clinnbing 
into tiny ccr 


Mp. Hobo last seen af 
parl^ for Eric Gray 


INSERT INTO dow—4 
VfiLUBS 

’Ball - Ma\rtVP, yellow shi\rt, baggy blue 
、 o\nr^ umb\rclld ’)； _ 

INSERT INTO dlo^j^o 
VALUB£ 

.- I i I 

( ， Bor\Zjo ， , 'Didkson Pavk^ ； A1, *m d\rd^ polka dotted dv-css^, 

INSERT INTO t\o^Y\_\Y\(o ,, r ^ ^ csta^ 

(’S 灼 iUks' ^TvadyVs, ’M, yrttY\ puv-plc sui 七 po'm*ty Y\ost) 
nrrfco *t*my da\rO ； 


INSERT INTO do^j^o 
VALUES 

(’Mv. Wo^o, Tav-ty -fov- Ev-id <^v-ay, digav-, blddk hair 
*tmy ’violm ’)； 

































delete and update 



Elsie 


Pickles 


Snuggles 


Mr. Hobo 


Clarabelle 


Scooter 


Zippo 


Babe 


Bonzo 


Sniffles 




last_seen 


Cherry Hill Senior Center 


Jack Green's party 


Ball-Mart 


BG Circus 


Belmont Senior Center 


Oakland Hospital 


Millstone Mall 


Earl’s Autos 



Tracy's 


/l^illsW MaW 


appearance 


F, red hair, green dress, huge feet 


M, orange hair, blue suit, huge feet 


F, yellow shirt, baggy red pants 


M, cigar, black hair, tiny hat 


F, pink hair, huge flower, blue dress 


M, blue hair, red suit, huge nose 


F, orange suit, baggy pants 


)ink and sparkly 


n drag, polka dotted dress 


M, green and purple suit, pointy nose 




activities 


balloons, little car 




horn, umbrella 


violi 


yelling, danci 


balloons 


danci 


balancing, little car 


singing, danci 







Sir\u^lcs 






,yellow bagjy blue pa^*ts 


umb\relld 



Didkso 灼 Pav-k 


,\y\ dv-aj, polka dotted d\rcss 






How can you find out the current location of a particular clown? 
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can you query data chronologically? 


How our clown data gets cwtcrcd 

Our clown trackers work on a vounteer basis. Sometimes clown 
tracking reports sit in an inbox for a week or two before they get 
entered in. And sometimes two people split the pile of reports 

up and enter data at the same time. 

Keeping that in mind, let’s look at all the rows in our table for 
Zippo. We can do a SELECT statement to get them: 


File Edit Window Help CatchTheClown 


SELECT 



clown info WHERE 



name 

last_seen 

appearance 

activities 

Zippo 

Millstone Mall 

F, orange suit, baggy pants 

dancing 

，Zippo 

Millstone Mall 

F, orange suit, baggy pants 

dancing, singing 

Zippo 

Oakland Hospital 

F, orange suit, baggy pants 

dancing, singing 

Zippo 

Tracy's 

F, orange suit, baggy pants 

dancing, singing 

Zippo 

Ball-Mart \ 


F, orange suit, baggy pants 

dancing, juggling 

Zippo 

Millstone Mall 

L 

F, orange suit, baggy pants 

dancing, singing 

Zippo 

Oakland Hospital 

t 

F, orange suit, baggy pants 

dancing, singing 


These two YttoYds av-c 
exactly alike. 


TV^csc avc aUo 


TK'»s m-fo v-c\>ca*b 


Is there a way to query our data and get only the most recent 
sighting of Zippo? Gan you tell what her location was? 
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delete and update 




Unfortunately, you can’t be certain that 
the last record is the newest. 

We have more than one person entering data at the 
same time. And the reports might have gotten shuffled 
in the inbox. But even if that were the case, you 

can’t rely on the rows in the table being in 
chronological order. 

There are a number of internal database factors that 


can change the order in which rows in a table are 
stored. These include which RDBMS you use and 
indexes on your columns (which we’ll get to later). 


You can’t guarantee tkat tke last 
row in a table is tke newest row 
actctect to tkat tatle# 
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considering table design 


Powzo, weVc got a problem 

Since you can’t count on the last record being the newest record, we’ve got a 
problem. Our clown table gives us a list of where clowns were at some point. 

But the main reason the table exists is to tell us where the clown 
was last seen. 

And that’s not all. Notice the duplicate records? We have two rows showing 
Zippo at the same place doing the same thing. They take up space and will 
slow down your RDBMS as your tables get bigger and bigger. Duplicate 
records should never exist in a table. In a few chapters, we’ll be 
talking about why duplicates are bad and how to avoid them with good 
table design. You’ll see how to create tables that will never have duplicate 
records. But right now let’s focus on what we can do to fix our existing table 
so that it will contain useful data. 


thereicire no o 

Dumb Questions 


Why can't we just assume the last record is the 
most recent? 

The order of records in a table is not guaranteed, 
and soon you'll be modifying the order of the results you 
get. You can't have absolute confidence that the last entry 
is really the last inserted record. Also, simple human error 
could misorder a table. Suppose we enter two INSERT 
statements for the same clown. Unless we make a point of 
remembering which sighting came first, after that data is in 
your table, we won't know for sure which came first. 

Suppose we do remember the order. Again, why 
can't we just use the last record? 

Let's extend the example. We've been tracking the 
same clowns for many years. Maybe we have assistants 
who track them as well and INSERT their own records. 
Some of the clowns have hundreds of records. When we 
SELECT, we get back those hundreds of records and have 
to wade through them to the last one, which we hope is the 
most recent. 

Aren't there times when we do want to keep 
data like this in a table? Does it ever make sense to 
INSERT new records and keep the old ones? 


Absolutely. Take our current example. The table as 
it stands now not only gives us the last place a particular 
clown was spotted, but it also gives us a history of their 
movements. This is potentially useful information. The 
problem is that we don't have any clear information in each 
record that tells us when this took place. If we add in a 
column with the current time and date, suddenly we're able 
to track clowns with great accuracy. 

But for now, we need to get those nearly duplicate records 
out of our table to simplify things. 

Okay, so at the end of this book I’ll know how to 
design tables with no duplicate rows. But what if the 
guy who had the job before me left me with a badly 
designed table? 

Badly designed tables are common in the real world, 
and most people who learn SQL find themselves having to 
fix other people’s SQL messes. 

There are a number of techniques for cleaning up duplicate 
rows. Some of the best ones involve joins, a topic covered 
later in this book. At this point you don’t have all the tools 
you'll need to fix bad data, but you will when you’re done. 
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delete and update 


ftettiwg rid of a record with PELETE 

It looks like we’re going to have to get rid of some records. To make our 
table more useful to us, we should only have one row per clown. While 
we wait for a new Zippo sighting to come in, one that we know will be the 
most recent, we can get rid of some of the old Zippo records that don’t 
help us. 


The DELETE statement is your tool for deleting rows of data from your 
table. It uses the same type of WHERE clause that you’ve already seen. See 
if you can come up with the right syntax before we show it to you. 

Here are the rows for Zippo again: 


name 

last 一 seen 

appearance 

activities 

Zippo 

Millstone Mall 

F, orange suit, baggy pants 

dancing 

Zippo 

Millstone Mall 

F, orange suit, baggy pants 

dancing, singing 

Zippo 

Oakland Hospital 

F, orange suit, baggy pants 

dancing, singing 

Zippo 

Tracy's 

F, orange suit, baggy pants 

dancing, singing 

Zippo 

Ball-Mart 

F, orange suit, baggy pants 

dancing, juggling 

Zippo 

Millstone Mall 

F, orange suit, baggy pants 

dancing, singing 

Zippo 

Oakland Hospital 

F, orange suit, baggy pants 

dancing, singing 



DELETE Statement Magnets 

We wrote a simple command that we could use to get rid of one of 
the Zippo records, but all the pieces fell off the refrigerator. Piece 
together the fragments, and annotate what you think each part of 
the new command does. 






The Quotes ； Commas, equality 
ofClra-toirs ； ^hd semi^olohs weve 
too small io pi^k up. Fed 

伤 add as as y ou wd. 
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DELETE statement magnets solution 



DELETE Statement Magnets Solution 

We wrote a simple command that we could use to get rid of one of 
the Zippo records, but all the pieces fell off the refrigerator. Piece 
together the fragments, and annotate what you think each part of 
the new command does. 



the SELECT sUc^t 

u t ^ ie " ^ 

It will delete the Chtivc v-c^ov-d. 




1 WHERE 

1 

activities 







7^ 

Make suve you dov^ i 
V ouv _ 它昉 dlausc, ov vou ll 

delete all o-f your vov/s. 


-table *to 
七^。 V/ W 


' ou should V^avc added 广 

i da^ a,d a 试一 “ 

•to tomtit -tv^c domma^d- 







s ^y e ^y whw YttoYd io delete. 


Y ou f these maghc-ts 

the 匕 ommahd. \ 

^1 


You can use WHERE clauses witk 

DELETE statements tke same way you 

use tkem witk SELECT statements. 
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delete and update 


Using our new DELETE statement 

Let’s use the DELETE statement we just created. It does exactly 
what it sounds like it should. All records that match the WHERE 
condition will be deleted from our table. 


DELETE FROM clown 一 info 
WHERE 一 

activities = f dancing f ; 


name 

last_seen 

appearance 

activities 

Elsie 

Cherry Hill Senior Center 

F, red hair, green dress, huge feet 

balloons, little car 

Pickles 

Jack Green's party 

M, orange hair, blue suit, huge feet 

mime 

Snuggles 

Ball-Mart 

F, yellow shirt, baggy red pants 

horn, umbrella 

Mr. Hobo 

BG Circus 

M, cigar, black hair, tiny hat 

violin 

Clara belle 

Belmont Senior Center 

F, pink hair, huge flower, blue dress 

yelling, dancing 

Scooter 

Oakland Hospital 

M, blue hair, red suit, huge nose 

balloons 





Babe 

Earl’s Autos 

F, all pink and sparkly 

balancing, little car 

Bonzo 


M, in drag, polka dotted dress 

singing, dancing 

Sniffles 

Tracy's 

M, green and purple suit, pointy nose 


Zippo 

Millstone Mall 

F, orange suit, baggy pants 

singing 

Snuggles 

Ball-Mart 

F, yellow shirt, baggy blue pants 

horn, umbrella 

Bonzo 

Dickson Park 

M, in drag, polka dotted dress 

singing, dancing 

Sniffles 

Tracy's 

M, green and purple suit, pointy nose 

climbing into tiny car 

Mr. Hobo 

Party for Eric Gray 

M, cigar, black hair, tiny hat 

violin 


Tiiis is 
rtCorA 

y/iii 乙 Will 

be deleted- 







Do you think you can delete a single column 
from a row using DELETE? 
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DELETE rules 


mm rules 


■ You can’t use delete to delete the value from a single column or 
tableful of columns. 

■ You can use delete to delete a single row or multiple rows, 
depending on the WHERE clause. 

■ You’ve seen how to delete a single row from a table. We can also 
delete multiple rows from a table. For that, we use a where clause 
to tell our delete which rows to choose. This where clause is 
exactly the same as the one you used in Chapter 2 with your select 
statements. It can use everything you used it with in Chapter 2, such 
as like ， in ， between, and all the conditionals to tell your RDBMS 
precisely which rows to delete. 

■ And, watch out for this one, you can delete every row from a table with: 

DELETE FROM your table 



Dumb Questi9ns 

Q/ Is there any difference in using a WHERE with a DELETE 
versus WHERE with SELECT? 

No difference. The WHERE is the same, but what SELECT 
and DELETE do is significantly different. SELECT returns a copy 
of columns from rows that match the WHERE condition, but does 
not change your table. DELETE removes any rows that match the 
WHERE condition. It removes the entire row from the table. 
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BE 如 DELETE 

MlER]E Clauses 

Become one witiia series of 

DELETES with 则 ERE 
clauses witii ANDs 
and ORsto determine 
whetiiev or not they 
would delete any rows. 


DELETE FROM doughnut ratings 


WHERE location 


='Krispy King 1 AND 


rating <> 6; 


Draw a line to the 
row or rows each 
query deleted: 


WHERE location 


='Krispy King 1 AND 


rating = 3; 


WHERE location 


= 1 Snappy Bagel' AND 


rating >= 6; 


WHERE location 


WHERE location 


WHERE location 


= 1 Krispy King 


='Krispy King 


= 1 Snappy Bagel 


OR rating > 5; 


OR rating = 3; 


OR rating = 3; 


doughnut ratings 


location 

time 

date 

type 

rating 

comments 

Krispy King 

8:50 am 

9/27 

plain glazed 

10 

almost perfect 

Duncan^ Donuts 

8:59 am 

8/25 

NULL 

6 

greasy 

Starbuzz Coffee 

7:35 pm 

5/24 

cinnamon cake 

5 

stale, but tasty 

Duncan^ Donuts 

7:03 pm 

4/26 

jelly 

7 

not enough jelly 


you are here ► 


133 





be the DELETE 



BE 如 DELETE wi 也 

MlER]E Clauses Solution 

You became one witii a series of 
DELETES with 
clauses wilt ANDs 
and ORsto determine 
blether or not they 
would delete any rows. 


DELETE FROM doughnut ratings 


Draw a line to the 
row or rows each 
query deleted: 


WHERE location 


▼Krispy King 1 AND rating <> 6; 


WHERE location 


▼Krispy King 1 AND rating = 3 


No mashes, did 
Y\oi DELETE 


WHERE location = 1 Snappy Bagel’ AND rating >= 6; ^ p, ^ 


WHERE location 


▼Krispy King 1 OR rating > 5; 


WHERE location 


▼Krispy King 1 OR rating = 3 


WHERE location 


1 Snappy Bagel 1 OR rating 

doughnut ratings 


3 


No did 

Y\oi DELETE 


location 

time 

date 

type 

rating 

comments 

Krispy King 

8:50 am 

9/27 

plain glazed 

10 

almost perfect ^ 

Duncan^ Donuts 

8:59 am 

8/25 

NULL 

6 

greasy 

Starbuzz Coffee 

7:35 pm 

5/24 

cinnamon cake 

5 

stale, but tasty 

Duncan^ Donuts 

7:03 pm 

4/26 

jelly 

7 

not enough jelly 


7W MULL values r,ay ^use you problems m Uu 代 —s . 心 beUe^ io ^ 

Va UC ^ lc3VC a mLL valuc ih a 心咖 te^use HULLs be 
七 ouhd with av\ equality ^ohdiiioh. - 
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delete and update 


The 1NSERT-PELETE two step 


There’s only one record for Glarabelle in the entire table. 
Since we only want one row per clown that holds their 
most recent information, we just need to create one new 

record and delete the old one. __ 



Glarabelle spotted dancing at ^ 

b,ae dr6SS 


adtiv'i-ty is ⑼七 
-fv-om i\\t duv-\rci^*t v-oy/. 

1 

0iA\r job ， "to add this data "to this 

■ hblc. 1/VcVc jus-t showmg one Imc 

■ "the table Oh pay I 引 "to save spade. 

J 〆 


name 

Clara belle 


last seen 


appearance 


Belmont Senior Center F, pink hair, huge flower, blue dress 


activities 

yelling, dancing 


First, use the INSERT to add the new information (and all the old information, too). 

INSERT INTO clown info INSERT all 

抓 T tttt c 一 X 。叫 mal data a 今七 al 刼叫 

VALUES / 七 y^oluwm y ou *to cMa^ 

( f Clarabelle f , f Belmont Senior Center* r f F, pink hair, 

huge flower, blue dress*, ▼dancing ’）； 


INSERT 


name 


Clarabelle 


last seen 


appearance 


Belmont Senior Center F, pink hair, huge flower, blue dress 


activities 


dancing 


Then, DELETE the old record using a WHERE clause. 


DELETE FROM clown 一 info Ms C a mBRB ,Us C 

WHERE < - ^ - ^ DELETE old 

activities = ’yelling, dancing 1 
AND name = T Clarabelle f ; 


Now we’re left with just the new record. 



last_seen 

appearance 

Belmont Senior Center 

F, pink hair, huge flower, blue dress 


activities 


danci 
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sharpen your pencil 


%|h8rpen your pencil 


Use INSERT and DELETE to change the drink—info table as 
requested. Then draw the changed table on the right. 


drink info 


drink_name 

cost 

curbs 

color 

i<e 

calories 

Blackthorn 

3 

8.4 

yellow 

Y 

33 

Blue Moon 

2.5 

3.2 

blue 

Y 

12 

Oh My Gosh 

3.5 

8.6 

orange 

Y 

35 

Lime Fizz 

2.5 

5.4 

green 

Y 

24 

Kiss on the Lips 

5.5 

42.5 

purple 

Y 

171 

Hot Gold 

3.2 

32.1 

orange 

N 

135 

Lone Tree 

3.6 

4.2 

red 

Y 

17 

Greyhound 

4 

14 

yellow 

Y 

50 

Indian Summer 

2.8 

7.2 

brown 

N 

30 

Bull Frog 

2.6 

21.5 

tan 

Y 

80 

Soda and It 

3.8 

4.7 

red 

N 

19 


Change the calories of Kiss on the Lips to 170. 


Change the yellow values to gold. 
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delete and update 




Blue A1 。。 灼 


da\rbs 


dolo\r 


dalov-ics 




Oil My 与 osh 


Kiss oy \ 


Hot 今 。 Id 


Lor\c Tree 


^\rcyhouir\d 


l^did^ SurwmCV" 


Bull Fv-og 


Soda 3r\d \i 


Is this another of your trick exercises? 


Make all the drinks that cost $2.50 cost $3.50, and make 
all drinks that currently cost $3.50 now cost $4.50. 
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sharpen solution 


Use INSERT and DELETE to change the drink—info table as 
requested. Then draw the changed table on the right. 


drink info 


drink_name 

cost 

curbs 

color 

i<e 

calories 

Blackthorn 

3 

8.4 

yellow 

Y 

33 

Blue Moon 

2.5 

3.2 

blue 

Y 

12 

Oh My Gosh 

3.5 

8.6 

orange 

Y 

35 

Lime Fizz 

2.5 

5.4 

green 

Y 

24 

Kiss on the Lips 

5.5 

42.5 

purple 

Y 

171 

Hot Gold 

3.2 

32.1 

orange 

N 

135 

Lone Tree 

3.6 

4.2 

red 

Y 

17 

Greyhound 

4 

14 

yellow 

Y 

50 

Indian Summer 

2.8 

7.2 

brown 

N 

30 

Bull Frog 

2.6 

21.5 

tan 

Y 

80 

Soda and It 

3.8 

4.7 

red 

N 

19 


%|hdrpen your pencil 

Sotution 


Change the calories of Kiss on the Lips to 170. 

INSERT l_ dbrmk_>4 VALUB£ C^iss Li〆, ％, 午 Y, HO); 


DELETE FROM dv-*mk m-fo 1/VttERE ta\or\ts — 111; 


Change the yellow values to gold. 

INSERT INTO dhrmk_>4 VALUES 汔 0 . 午 , 努 ), 

(^\rcyhou^d^ 午， I 午， 'old'Y, 弓 O); 

DELETE FROM drmk」^fo 1/VttERE to\or — ’yellow’； 
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delete and update 


dv'mk 'm-fo 


dv-'mk^amc 

匕 os 七 

da\rbs 

dolor 

\Ct 

dalov-ics 

Bladk*tiio\nr\ 

Z 

« .午 

3 old 


ZZ 

Blue Moo 的 


Z.l 

blue 


11 

Oh My 与 osh 

衫 


o\rar\jc 


努 

Lime Fizi 


午 

JVCCl^ 


2 •午 

^iss or\ *thc Lips 



fuv-plc 

V 

no 

ft 。 七 6fo\d 

Z.l 

ZZ.I 

o\rar\jc 

hi 


Lome Tree 


午二 

red 

Y 

n 

^\rcyhou^d 

午 

1 午 

3 old 

Y 

弓 0 

Uldn Summcv 

z.« 

IX 

bvow^ 

hi 

10 

Bull F\rog 

2 J> 


ta^ 

Y 

eo 

Soda and li 

z.e 

午 .7 

\rcd 

N 

n 


t 


Ule sWid look r.ke y- ^ 


Ut 7r 


o 




another of your trick exercises? 



o 


have ^,scd the P H^ C ^ the Blue mL by L 




Make all the drinks that cost $2.50 cost $3.50, and make 
all drinks that currently cost $3.50 now cost $4.50. 


INSERT INTO dr^kjJo VALUES COh My ^ ^ Wa，' Y, %); 

DELETE FRO/i/I dvmk」^fo 1/VttERE tosi — 3 .^； 

INSERT INTO d^kjJo VALUES ('Blue Moo^, IX } Y, IV, 
(’Lime Fiz^, Z.^, 、yrtzdi 2 • 午) ； 

DELETE FR0/1/I dv-*mk m-fo 1/VttERE tosi — Z .^； 


Bonus points if you put both of your INSERT statements into a single INSERT! 
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cautious DELETEing 


Pg careful with your PELETE 

Each time you delete records, you run the risk of accidentally 
deleting records you didn’t intend to remove. Take for 
example if we had to add a new record for Mr. Hobo: 


I Mr. Hobo sighted ■ 
I at Tracy's ■ 


y/e *to add) really Wftnl 

INSERT bo do it- 

V\ Por/ 七 -fovyt abou 七七 he 

INSERT INTO clown 一 inf o baddaA Racier m 

VALUES youv afos-tvopiic. 

(▼Mr. Hobo f r f Tracy\ f s f , f M, cigar, 
black hair, tiny hat*, *violin*); 


Use DELETE carelullv> 

Make sure you inclucte a 
precise WHERE clause to 

target tke exact rows you 
really want to ctelete. 


name 

Elsie 

Pickles 

Snuggles 

Mr. Hobo 

Clarabelle 

Scooter 

Zippo 

Babe 

Bonzo 

Sniffles 

Zippo 

Snuggles 

Bonzo 

Sniffles 


DELETE] 


Mr. Hobo 


last_seen 

Cherry Hill Senior Center 
Jack Green's party 
Ball-Mart 
Oakland Hospital 
Belmont Senior Center 
Oakland Hospital 
Millstone Mall 
Earl’s Autos 


Tracy's 

Millstone Mall 
Dickson Park 
Ball-Mart 
Tracy's 
Dickson Park 


355 


Hobo 


Tracy’s 


appearance 

F, red hair, green dress, huge feet 
M, orange hair, blue suit, huge feet 
F, yellow shirt, baggy red pants 
M, cigar, black hair, tiny hat 
F, pink hair, huge flower, blue dress 
M, blue hair, red suit, huge nose 
F, orange suit, baggy pants 
F, all pink and sparkly 
M, in drag, polka dotted dress 
M, green and purple suit, pointy nose 
F, orange suit, baggy pants 
F, yellow shirt, baggy blue pants 
M, in drag, polka dotted dress 
M, green and purple suit, pointy nose 
M^iaar^lacl^iairJinWia^^^^^^ 
M, cigar, black hair, tiny hat 


activities 

balloons, little car 
mime 

horn, umbrella 
violin 

yelling, dancing 
balloons 
dancing, singing 
balancing, little car 
singing, dancing 


singing 

horn, umbrella 
singing, dancing 
climbing into tiny car 
violin_ 


violi 


Now you be fie DELETE 
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delete and update 



BE 如 DELETE 


Below 



， you’ll find a series of clauses 
for a DELETE statement designed to 
clean up tke clown_info table on 
tire facing pa^e. R^ure out A^iicli 
ones help us and A^dcli ones 
create new problems. 


DELETE FROM clown info 


Does this help us? If not, State not. 


WHERE last seen = 1 Oakland Hospital'; 


WHERE activities = 'violin 


T • 


WHERE last_seen = 'Dickson Park 
AND name = 'Mr. Hobo'; 


WHERE last_seen = 'Oakland Hospital' AND 
last seen = 'Dickson Park'; 


WHERE last_seen = 1 Oakland Hospital' OR 
last_seen = 'Dickson Park'; 

WHERE name = 'Mr. Hobo' 

OR last seen = 'Oakland Hospital'; 


Now write a single DELETE statement tirat 
can clean up tire extra Mr. ^obo records 
witiiout toucliin^ any of tire odiers. 


you are here ► 
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be the DELETE solution 


BE 如 DELETE Solution 

， you’ll find a series of clauses 
for a DELETE statement designed to 
clean up tke clown_info table on 
tire facing pa^e. R^ure out A^iicli 
ones help us and A^dcli ones 
create new problems. 



DELETE FROM clown 一 info 
( 义 00 七饮 also has a \row that matches this. 

WHERE last seen = 1 Oakland Hospital'; 


/\Nt do^*t wa 灼七 *to dclcic the rtCord- 
WHERE activities = 'violin'; 


Doestiiis help us? If not, State not. 

OvAy deletes OY\t o( M\r. ttobo’s \rcdo\rds. 

Also deletes Sdootcv-^s ycCoyA. 


Deletes a" J M\r. ttobo^s \rcdo\rds, 
mdludi^ the y\C*i or\C- 


WHERE last_seen = 'Dickson Park 
AND name = 'Mr. Hobo'; 



The AHV mcahs both have -to be 

WHERE last_seen = 1 Oakland Hospital' 
AND last seen = 'Dickson Park'; 


Deletes OY\\y OY\t o( M\r. Hoboes 
old vc^ovds. 


Ppcs^t dc)c*tc 


WHERE last_seen = 'Oakland Hospital 
OR last_seen = 'Dickson Park'; 

WHERE name = 'Mr. Hobo' 

OR last seen = 1 Oakland Hospital'; 


Deletes B 。 灼 zjo’s Sdoo-tcv-^s rctords, dlo^ wi*th 

old \rc^o\rds -fo\r M\r. ttobo. 


Deletes dll o-f M\r. ttobo \rc60\rds mdlud.m 分 

-the 灼 oy\c, d^d deletes £doo*tcv^s. 


Now write a single DELETE statement tirat 
can clean up tire extra Mr. ^obo records 
witiiout toucliin^ any of tire odiers. 


DELETE FRO/i/I do>m」^fo 
l/VttERE — ^v-. Hob。’ 
AKD las*t_scc^ <> ’TVa 乙 y\V; 
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delete and update 


Seems like you deleted things you 
didn’t mean to. Maybe you could try a 
SELECT first to see what you'll delete if 
you use a particular WHERE clause. 


Right! Unless you’re absolutely 
certain that your WHERE clause will 
delete the rows you want it to, you 
should use a SELECT first to make 
sure. 

Since they both can use the same WHERE clause, 
the rows that the SELECT returns will echo the 
rows that you’ll DELETE with that WHERE clause. 

It’s a safe way to make sure you aren’t deleting 
anything accidently. And it will help you be sure 
you’re getting all the records you want to delete. 


you are here ► 
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imprecise DELETE woes 


The trouble with imprecise PELETE 

DELETE is tricky. If we aren’t careful, the wrong data will be 
targeted. We can avoid targeting the wrong data if we add 
another step to our 工 NSERT-DELETE two-step. 

Here’s a THREE STEP plan we can follow: 


Ckange only tke records 
you mean to ty using a 


SELECT statement first 



First, SELECT the record you know has to be removed to confirm you’re going to 
delete the right record and none of the wrong ones. 



SELECT * FROM clown 一 info 
WHERE 一 

activities = f dancing 1 ; 


last_seen 

appearance 

Millstone Mall 

F, orange suit, baggy pants 


activities 


danci 



❺ 


Next, INSERT the new record. 

i\\t v-ctov-d usm^ all 

INSERT INTO clown—info / ov^'mal data a^d just al 
VALUES 一 // -tKc co\^ you ^ccd -to 

(▼Zippo 、 ▼ Millstone Mall ▼ , f F r orange suit, 
baggy pants T r f dancing r singing*); 























delete and update 


name 

last 一 seen 

appearance 

activities 

Zippo 

Millstone Mall 

F, orange suit, baggy pants 

dancing, singing 



Wouldn't it be dreamy if I could 
change a record in just one step 
without worrying if my new record 
gets deleted along with the old one. 
But I know it's just a fantasy... 


you are here 


Finally, DELETE the old records with the same WHERE clause you used 
with your SELECT back at the start of the ol’ three-step. 


DELETE FROM clown 一 info 
WHERE 一 

activities = f dancing 


— . 


Usc ^ dause you 

USC f[ SELECT -the 

PELETE -the old \rcCo\rd. 






name 

last 一 seen 

appearance 

activities 


Zippo 

Millstone Mall 

F, orange suit, baggy pants 

dancing, singing 


c 


Now we’re left with just the new record. 



























UPDATE in action 


Change your data with UPPATE 


By now you should be comfortable using INSERT and DELETE to keep your tables 
up to date. And we’ve looked at some ways you can use them together to indirectly 
modify a particular row. 

But instead of inserting a new row and deleting the old one, you can repurpose, or 
reuse, a row that’s already in your table, changing only the column values you want 
to change. 

The SQL statement is called UPDATE, and it does exactly what it sounds like 
it does. It updates a column, or columns, to a new value. And just like SELECT 
and DELETE, you can give it a WHERE clause to indicate which row you want to 
UPDATE. 


Here’s UPDATE in action: 


is wKcirc y/C 

sa y -the hew 
due should be. 



UPDATE 

SET 

type = 


doughnut ratings 


f glazed f 


WHERE type = f plain glazed 



Wtrts d star^davd 

clause, 

dv\d PC-L-C-Tt* 


The SET keyword tells the RDBMS that it needs to change the column before 
the equal sign to contain the value after the equal sign. In the case above, we’re 
changing ' plain glazed ' to just ' glazed' in our table. The WHERE says 
to only change rows where type is ' plain glazed ! . 


doughnut ratings 


location 

time 

date 

type 

rating 

comments 

Krispy King 

8:50 am 

9/27 

plain glazed 

10 

almost perfect 

Duncan^ Donuts 

8:59 am 

8/25 

NULL 

6 

greasy 

Starbuzz Coffee 

7:35 pm 

5/24 

cinnamon cake 

5 

stale, but tasty 

Duncan^ Donuts 

7:03 pm 

4/26 〜 

k /i el| y 

7 

not enough jelly 




doughnut ratings 


location 

time 

date 

type 

rating 

comments 

Krispy King 

8:50 am 

9/27 


10 

almost perfect 

Duncan^ Donuts 

8:59 am 

8/25 

NULL 

6 

greasy 

Starbuzz Coffee 

7:35 pm 

5/24 

cinnamon cake 

5 

stale, but tasty 

Duncan^ Donuts 

7:03 pm 

4/26 

jelly 

7 

not enough jelly 
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UPPATE rules 


delete and update 


■ You can use update to change the value of a single column 
or tableful of columns. Add more column = value pairs 
to the SET clause, and put a comma after each: 

UPDATE your—table 

SET first—column = f newvalue 1 r 

second—column = f another_value T ; 

■ You can use update to update a single row or multiple rows, 
depending on the where clause. 



Dumb Quest! 


9ns 


What happens if I leave out the WHERE clause? 

Every column specified in the SET clause for every row in your 
table will be updated with the new value. 

There are two equal signs over there in the SQL query on 
the left page that seem to be doing different things. Is that right? 

Exactly. The equal sign in the SET clause says “set this column 
equal to this value,” while the one in the WHERE clause is testing to 
see if the column value is equal to the value after the sign. 

Could I have used this statement to do the same thing 
over there? 


Yes, you can. That would update the same row the same 
way. And it’s fine for our four-row table. But if you had used that 
with a table with hundreds or thousands of records, you would have 
changed the type on every single Krispy King row. 


Ouch! How can I make sure I only update what I need to? 


Just as you saw with DELETE, unless you know for certain 
you are targeting the correct rows with your WHERE clause, do a 
SELECT first! 


Can you have more than one SET clause? 


No, but you shouldn’t need to. You can put all your columns and 
the new values for them in the same SET clause, as shown above. 


UPDATE doughnut— ratings SET type = 
'glazed' WHERE location = 'Krispy King'; 


you are here ► 
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no more DELETE/INSERT 


UPDATE is the new INSERT - PELETE 

When you use UPDATE, you’re not deleting anything. Instead, 
you’re recycling the old record into the new one. 


,, 如狀 UPPA 丁它 … … 七 h ⑶ the of -the table 匕 

Star 如、 i\)c \re 6 o\rd you wad "to use. 

〜 sC 

UPDATE table name 


9 oih 9 ^ -to 
"the \rcdo\rd. 


SET column name = newvalue 


1:0 WHERE column 一 name = some value ; 

^ 一 

Ouv tvusty clause is *to V^clp 

_ e . UPDATE statement. 


fvcdiscly Wy 七 ▲，乩 record {x> ♦ 


Let's see this in action as a command that 
will work with the clown info table. 


can replace DELETE/ 

INSERT comkinations. 


Change the value 
the las-t_scch - 

匕 olurrm "to Traces. 


WP 咖 a 谢 d m 
仏 c 乙 lovm—iivPo -table 

L l 

UPDATE clown info 




SET last seen 


WHERE name 

H e «- S i. e mm 屢 last_seen 

clause -to fv-c 6 scly 7 

spct'i-fv record *to / 

tW»s tasc, tV^c ttobo 

W\{\\ a last seen value P^ksor\ Park. 


=▼Tracy\ ! s 
▼ Mr• Hobo ! 


、 Por/ 七 -fovyt *tV^c batkslasii 
I "to escape you\r <\uo*tc. 


Dickson Park 
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delete and update 


UPPATE iw action 

Using the UPDATE statement, the last_seen 
column of Mr. Hobo’s record is changed from 
Party for Eric Gray to Tracy’s. 


UPDATE clown 一 info 
SET last 一 seen = f 
WHERE name = f Mr. 

AND last seen = 1 Party for Eric Gray*; 



name 


last seen 


appearance 


activities 


Elsie 


Cherry Hill Senior Center 


:, red hair, green dress, huge feet 


balloons, little car 


Pickles 



Jack Green's party 


M, orange hair, blue suit, huge feet 


mime 


Hobo 


abelle 


Ball-Mart 


F, yellow shirt, baggy red pants 


horn, umbrella 


BG Circus 


M, cigar, black hair, tiny hat 


violin 


Belmont Senior Center 


Oakland Hospital 


Millstone Mall 


irl’s Autos 


acy s 
Millstone Mall 


UPDATE 


十叫 UPDATE, youVc cditma i h 
⑽ so -thcvcs mk delct— 

— 咐七 dais Although you do 

ovcvwiri-tc existing 


F, pink hair, huge flower, blue dress 


yelling, dancing 


M, blue hair, red suit, huge nose 


balloons 


:, orange suit, baggy pants 


dancing, singing 


F, all pink and sparkly 


balancing, little car 


M, in drag, polka dotted dress 


singing, dancing 


M, grp ^，d purple suit, poinl^^ 


nty nose 



singing 


horn, umbrella 


singing, dancing 


climbing into tiny car 


violin 


you are here 
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sharpen four pencil 

our pencil_ 

Updating the clowws' movements 

This time, let's do it right. Fill in an UPDATE statement for each sighting. We’ve 
done one to get you started. Then fill in the clownjnfo table as it will look 
after we execute all the UPDATE statements. 


^^arpen y 



UPDATB. . 

SET activities — 




Mp. Hobo last seen af 
parl^ for Eric Gray 
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delete and update 



Elsie 


Pickles 


Snuggles 


Mr. Hobo 


Clarabelle 


Scooter 


Zippo 


Babe 


Bonzo 


Sniffles 


Cherry Hill Senior Center 


Jack Green's party 


Ball-Mart 


BG Circus 


Belmont Senior Center 


Oakland Hospital 


Millstone Mall 


Earl’s Autos 



Tracy's 


appearance 


F, red hair, green dress, huge feet 


M, orange hair, blue suit, huge feet 


F, yellow shirt, baggy red pants 


M, cigar, black hair, tiny hat 


F, pink hair, huge flower, blue dress 


,blue hair, red suit, huge nose 


F, orange suit, baggy pants 


)ink and sparkly 


n drag, polka dotted dress 


M, green and purple suit, pointy nose 


activities 


balloons, little car 




horn, umbrella 


violi 


yelling, danci 


balloons 


danci 


balancing, little car 


singing, danci 








Pidklcs 






..ttobo 


Clav-abcllc 


Sdootcv- 


Z-ippc 


Babe 


oy\zx> 



last 


SCC1D 




Chcv-v-y Hill Senior Cc^*tcv- F, \rcd hai\r, dvess, hujc 


Ja^k pa\rty 


, blue sui*t> liujc 


Bclmoirrt Sci^iov- Cc^*tc\r 


Odkld^d Wos 




jc -flowcv, blue dv-css 


,blue hai\r, \rcd suit, Y\ost 


activities 


balloons, da\r 







balloons 





you are here 
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sharpen solutions 

厂 f^Jharpen your pencil 

Solution 


Updating the clowws' movements 

Your job was to fill in an UPDATE statement for each sighting, 
then fill in the clown_info table as it will look after we execute 
all the UPDATE statements. 



Smggles now weaning 
baggy blcie pants 


UPDATB. .dpy/^n-fp.. 

SET activities — 


URPAT& idkvm 二 iirfo 
SET apfcav-a^^c — T, ycllov/ slii\rt, bajjy blue facts’ 
r\3nxc — Juggles ’； 


,)i -to tWro 如 a 叫 

t 二工二匕祕臟 dY . 



ttc a??^ vavi 




Make suve 


七， s mtWdcd 


\\cct- 



UPDATE dow 的」灼 *f 。 

SET. tasOccV ； ^ V\'cVi6^ Pa^ 
INHERE, name. .^.^OYiZM ； . 


IX R 么 iov/yv • iyvPo 1 


SET activities — Ylimbmij *m*to *tmy tBr 

iVHERE ； SWi^lcs r ； 


Mp. Hobo last seen af 
perfg for Eric Gray 


IXPl^^T "^" 亡 l"OV7FV • iivfo. 

SET last^scc^ =• ^\rav /s Ps^ty 
iVttERE r\ 3 nxC — ^/VIv-. tioloo ’； 
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delete and update 


name 

last 一 seen 

appearance 

Elsie 

Cherry Hill Senior Center 

F, red hair, green dress, huge feet 

Pickles 

Jack Green's party 

M, orange hair, blue suit, huge feet 

Snuggles 

Ball-Mart 

F, yellow shirt, baggy red pants 

Mr. Hobo 

BG Circus 

M, cigar, black hair, tiny hat 

Clarabelle 

Belmont Senior Center 

F, pink hair, huge flower, blue dress 

Scooter 

Oakland Hospital 

M, blue hair, red suit, huge nose 

Zippo 

Millstone Mall 

F, orange suit, baggy pants 

Babe 

Earl’s Autos 

F, all pink and sparkly 

Bonzo 


M, in drag, polka dotted dress 

Sniffles 

Tracy's 

M, green and purple suit, pointy nose 


activities 


balloons, little car 



horn, umbrella 



yelling, danci 



balloons 



havch't … 障 d 

bc ^ ausc wc didh’t UPDATE those. 



las*t_scc^ 


activities 


Chcv-v-y Hill Senior 

F, V-cd hai\r, dvess, huge -feet 

balloons ； Irttlc ^av- 

Pidklcs 

Ja^k pa\rty 

tA, o\ra^^c hai\r, blue sui 七 -fert 

mime 

Smuggles 


F, yellow siVi\rt, baggy blue pa^ts 

\\o\"y\, umbrella 

M\r. ttobo 

&ri 匕 6\ra^s Pa\rty 

M, blddk hai\r, *t*my ha*t 

violin 

Clav-abcllc 

Belmoirrt Senior Cc^*tc\r 

F, p’mk hai\r, iiujc -floy/c\r, blue d\rcss 


Sdootcv- 

Odkld^d ttospi-tal 

M, blue hai\r, red sui*t, y\osc 

balloons 

Z-ippo 

Mills*tonc Mall 

F, suit, baggy ( 

— 叫 


Eav-I^s /\u*tos 

F, all p’mk av\d sparkly 

bdld^d'm^ little ^a\r 

Bohzo 

Didbo^ Pav-k 

M, m dv-aj, polka dotted dv-css 

sm 3 m 9> 

_ 〆 - - 

ShUlcs 

Tratys 

M, purple sui*t, po*m*ty y\ost 




v/dy batk or\ pay U. 


you are here ► 
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UPDATE some more 


UPPATE your prices 

Remember when we tried to change some of the prices 
in the drink—inf o table? We wanted to change the 
S2.50 drinks to S3.50, and the S3.50 drink to S4.50. 


drink info 


drink_name 

cost 

curbs 

color 

ice 

calories 

Blackthorn 

3 

8.4 

yellow 

Y 

33 

Blue Moon 

2.5 

3.2 

blue 

Y 

12 

Oh My Gosh 

3.5 

8.6 

orange 

Y 

35 

Lime Fizz 

2.5 

5.4 

green 

Y 

24 

Kiss on the Lips 

5.5 

42.5 

purple 

Y 

171 

Hot Gold 

3.2 

32.1 

orange 

N 

135 

Lone Tree 

3.6 

4.2 

red 

Y 

17 

Greyhound 

4 

14 

yellow 

Y 

50 

Indian Summer 

2.8 

7.2 

brown 

N 

30 

Bull Frog 

2.6 

21.5 

tan 

Y 

80 

Soda and It 

3.8 

4.7 

red 

N 

19 


Let's look at how we can approach this problem using an UPDATE 
statement to go through each record individually and write a series of 
UPDATE statements like this one: 


UPDATE drink info ； 

o 一 r Cost W\i\\ fl added. 

SET cost = 3.5 <r^ 

WHERE drink name = ! Blue Moon 

一少 

We use a bo dKoosc 

a u^i^ue dolum 灼 so v/e k 灼 ov/ 

v/KidK vedovd *to update- 
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delete and update 


gjharpen your pencil 


Write UPDATE statements for each record in the 

drinks info table to add another dollar to the cost of each. 


drink_name 


Blackthorn 


Blue Moon 


Oh My Gosh 




cost 


curbs 




color 


yellow 


blue 


oran 


calories 





t 


Wait a minute. Why are you making us 
do all this work? Isn*t there an operator we 
can use with UPDATE instead of changing 

every single record by hand? 




You’re right. 

It looks like some clever operator 
would be just the thing to help 
out here. Let’s update all those 
drink prices without having to do 
every single one by hand.. .and 
risk overwriting data we already 
changed once. 



you are here ► 
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multiple-record PD ATE 


All we need is one UPPATE 

Our cost column is a number. In SQL, we can perform basic math 
operations on number columns. In the case of our cost column, 
we can just add 1 to it for each row in our table we need to change. 

Here’s how: 

UPDATE drink_info 

七 Wee … 乙 es (fZ.^0 

SET cost = cost + 1 j^o a^r'mb) tVia-t 

y\ccd *to 

WHERE 

drink_name= ! Blue Moon ! 

OR 

drink_name= ! Oh My Gosh ! 

OR 

drink name= T Lime Fizz ! ; 


tliereiare no o 

Dumb Questi9ns 


Can I use subtraction with a 
numeric value? What else can I use? 

Multiplication, division, subtraction— 
you can use any of them. And you can 
perform these operations using other 
numeric values, not just 1. 

Can you give me an example of 
when I might want to use multiplication? 

Sure. Suppose you had a list of items 
in a table, each with a price. You could use 
an UPDATE statement and multiply the 
price of each with a fixed number to compute 
the price of the item with tax. 


So, are there other operations 
you can perform on data besides simple 
math? 

There are quite a few. Later, well 
talk about things you can do with your 
text variables in addition to more with the 
numeric ones. 

Like what? Give us a hint. 

Okay, for one thing, you can use the 
function UPPER () to change the entire 
text column in your table to uppercase. And 
as you might guess, LOWER () will make 
everything lowercase. 


UPDATE 

statements can Le 
used on multiple 
recorJs in your 
tatle. Use tkem witk 
basic iiiatli operators 
to manipulate your 
numeric values. 
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delete and update 


I guess \Ys good to know how to 
update my data, but I really wish I’d 
understood how to better design it 
in the first place. 


Data does change, so knowing how 
to update your data is crucial. 

But the better job you do designing your table, 
the less updating you’ll have to do overall. Good 
table design frees you up to focus on the data in 
the table. 

Interested? Next, we’ll take a close, painless, look 
at table design made fishy... 


you are here ► 
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Your SQL Toolbox 


Chapter 3 will soon be a memory. 
But here’s a quick refresher of thi 
new SQL statements you’ve learned 
For a complete list of tooltips in the 
book, see Appendix iii. 


DELETE 


T J is is you^r iool U ddctmg 
如七 3 you\r -table. Use it 

with a where clause -to p^disdy 

pihfoiht the vows you w^ht io 
remove. 


update 

6\dVASC- 


SET 

This k 


h，S kc Y^d beUas ；,, 

匕 ^ah 9 e {h e va/ue ^ ,s us ^ 

亡。 lumh. {: ihj 





4 smart table design 



You’ve been creating tables without giving much 

thought to them. And that’s fine, they work. You can SELECT, 
INSERT, DELETE, and UPDATE with them. But as you get more data, 
you start seeing things you wish you’d done to make your WHERE 
clauses simpler. What you need is to make your tables more normal. 


參 

Why be normal? 


...and then Mummy 
called me her good 
little helper! 


this is a new chapter 
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fishing for data 


Two fishy tables 


Jack and Mark both created tables to store information about 
record-setting fish. Mark’s table has columns for the species and 
common names of the fish, its weight, and where it was caught. 
It doesn’t include the names of the people who caught the fish. 


fish info 


common 

species 

location 

weight 

bass, largemouth 

M. salmoides 

Montgomery Lake, GA 

22 lb 4 oz 

walleye 

S. vitreus 

Old Hickory Lake, TN 

25 lb 0 oz 

trout, cutthroat 

O. Clarki 

Pyramid Lake, NV 

41 lb 0 oz 

perch, yellow 

P. Flavescens 

Bordentown, NJ 

4 lb 3 oz 

bluegill 

L. Macrochirus 

Ketona Lake, AL 

4 lb 12 oz 

gar, longnose 

L. Osseus 

Trinity River, TX 

50 lb 5 oz 

crappie, white 

P. annularis 

Enid Dam, MS 

5 lb 3 oz 

pickerel, grass 

E. americanus 

Dewart Lake, IN 

1 lb 0 oz 

goldfish 

C. auratus 

Lake Hodges, CA 

6 lb 10 oz 

salmon, chinook 

O. Tshawytscha 

Kenai River, AK 

97 lb 4 oz 


^ ~ c 
^ I ^ to\ 




^ he 
hsh ^oirds Ul C . 
ov ^ 



I*m an ichthyologist. I only want to search 
my table for species name or common 
name to get the weight and location of 
record-setting fish. 
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smart table design 


Jack’s table has the common name and weight of the fish, but it also 
contains the first and last names of the people who caught them, and 
it breaks down the location into a column containing the name of the 
body of water where the fish was caught, and a separate state column. 


first_name 

last 一 name 

George 

Perry 

Mabry 

Harper 

■am 

Skimmerhorn 

c.c. 

Abbot 

T.S. 

Hudson 

Townsend 

Miller 

Fred 

Bright 

Mike 

Berg 

Florentine) 

Abena 

Les 

Anderson 



bass, largemouth 


walleye 


trout, cutthroat 


perch, yellow 


bluegi 


gar, longnose 


crappie, white 


pickerel, grass 


goldfish 


salmon, chinook 


fish— records 


location 


Montgomery Lake 


Old Hickory Lake 


Pyramid Lake 


Bordentown 


Ketona Lake 


Trinity River 


id Dam 


Dewart Lake 


Lake Hodges 


Kenai River 


TW»S -table is also about ^ 

bu 七 》七 has almos-t as 


state 



TN 


NV 


NJ 


AL 


TX 


MS 



weigh 骨 


22 lb 4 oz 


25 lb 0 oz 


41 lb 0 oz 


4 lb 3 oz 


4 lb 12 oz 


50 lb 5 oz 


lb 3 oz 


1 lb 0 oz 


lb 10 oz 


97 lb 4 oz 


date 


6/2/1932 


8/2/1960 


12/1/1925 


5/1/1865 


4/9/1950 


7/30/1954 


7/31/1957 


6/9/1990 


4/17/1996 


5/17/1985 


^iharpen your pencil 


Write a query for each table to find 
all records from New Jersey. 


Tm a writer for Reel and Creel magazine. 

I need to know the names of the fishermen, 
dates, and locations of the big catches. 
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sharpen solution 


%|hdrpen your pencil 

Sotution 


Write a query for each table to find all records from New Jersey. 


I almost never need to search by 
state. I inserted the data with states 
in the same column as the town. 


Wlc Kavc *to use a L| 炫 * to 
yt ouv vcsults -fvom *tKc 
domb'med av\d state- 


O 


SELECT * HOM -f ish 


1/VttERE \otahoY\ 

• •••••••••••••••••• a * • 




common 

species 

location 

weight 

perch, yellow 

P. Flavescens 

Bordentown, NJ 

4 lb 3 oz 


I often have to search by state, 
so I put in a separate state 
column when I created my table. 


TKis o^cry tav\ look d*iv-cd*tly 
a 七 *tKc state tolu 陳 


SELECT ^ FRO/H -fish rttords 


1/VttERE state - W; 



first_name 

Iast_name 

common 

location 

state 

weight 

date 

C.C. 

Abbot 

perch, yellow 

Bordentown 

NJ 

4 lb 3 oz 

5/1/1865 
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tWei^re no o 

Dumb Questions 


So Jack’s table is better than 
Mark’s? 

No. They’re different tables with 
different purposes. Mark will rarely need 
to search directly for a state because he 
only really cares about the species and 
common names of the record-breaking 
fish and how much they weighed. 

Jack, on the other hand, will need to 
search for states when he’s querying his 
data. That’s why his table has a separate 
column: to allow him to easily target states 
in his searches. 

Should we avoid LIKE when 
querying our tables? Is there 
something wrong with it? 

There's nothing wrong with LIKE, 
but it can be difficult to use in your queries, 
and you risk getting results you don't 
want. If your columns contain complicated 
information, LIKE isn’t specific enough 
to target precise data. 


Why are shorter queries better 
than longer ones? 

The simpler the query, the better. 

As your database grows, and as you add 
in new tables, your queries will get more 
complicated. If you start with the simplest 
possible query now, you'll appreciate it 
later. 

So are you saying I should 
always have tiny bits of data in my 
columns? 

Not necessarily. As you're starting 
to see with Mark’s and Jack's tables, it 
depends on how you'll use the data. 

For example, imagine a table listing 
cars for a mechanic and one for a car 
salesman. The mechanic might need 
precise information on each car, but the 
auto dealer might only need the car’s 
make, model, and VIN number. 





SQL is the language used by relational 
databases. What do you think “relational” 
means in an SQL database? 


Suppose we had a street address. 
Why couldn't we have one column with 
the entire address, then other columns 
that break it apart? 

While duplicating your data might 
seem like a good idea to you now, 
consider how much room on your hard 
drive it will take up when your database 
grows to an enormous size. And each time 
you duplicate your data, that’s one more 
clause in an UPDATE statement you’ll 
have to remember to add when your data 
changes. 

Let’s take a closer look at how to design 
your tables the best possible way for your 
use. 

How you’re going to 
use your ctata will 
aliect kow you set 
up your table. 
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table-creation guidelines 


A table is all about relationships 

SQL is known as a Relational Database Management System, or RDBMS. 
Don't bother memorizing it. We only care about the word RELATIONAL*. 
All this means to you is that to design a killer table, you need to consider 

how the columns relate to each other to describe a thing. 

The challenge is to describe the thing using columns in a way that makes 
getting the information out of it easy. This depends on what you need from 
the table, but there are some very broad steps you can follow when you’re 
creating a table. 



1 • Pick your thing, the one thing you want 
your table to describe. be abou*t? 


2. Make a list of the information you need to 
know about your one thing when you’re 
using the table. 



Wow will y ou 

"this -table? 


use 


3. Using the list, break down the information 
about your thing into pieces you can use 
for organizing your table. ^_> 


rtov/ you wost easily 
cyucjrY 七 Wis "tsblc? 


* Some people think that RELATIONAL means multiple tables 
relating to each other. That’s not correct. 
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Can you spot the columns in this sentence Mark the ichthyologist used to describe how 
he wants to select from his table? Fill in the column names. 



I want the weight and location when I 
search by common name or species. 




Your turn. Write a sentence for Jack, the writer for Reel and Creel magazine, 
who uses his table to select details for his articles. Then draw arrows from 
each column to where it's mentioned in the sentence. 



last name 


first name 



wmmm 
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exercise solution 



ExenciSe 

SotytvOH 


Can you spot the columns in this sentence Mark the ichthyologist used to describe how 
he wants to select from his table? Fill in the column names. 



Your turn. Write a sentence for Jack, the writer for Reel and Creel magazine, 
who uses his table to select details for his articles. Then draw arrows from 
each column to where it's mentioned in the sentence. 
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o 



But why stop there with Jack's table? 

Couldn't you break up the date into month, 
day, and year? You could even break the location 
down into street number and street name. 


We could, but we don't need the data 
broken down to that level. 

At least, not in this case. If Jack had been writing 
an article about the best places to go on vacation 
and catch a big fish, then he might have wanted 
the street number and name so readers could find 
accommodations nearby. 

But Jack only needed location and state, so he only 
added as many columns as he needed to save space 
in his database. At that point, he decided his data 
was broken down enough — it is atomic. 





What do you think the word atomic 
means in terms of SQL data? 
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atomic data 


Atomic data 

What’s an atom? A little piece of information that can’t or shouldn’t be divided. 
It’s the same for your data. When it’s ATOMIC, that means that it’s been broken 
down into the smallest pieces of data that can，t or shouldnH be divided. 

彡 0 minutes or it's free 


Consider a pizza delivery guy. To get to where 
he’s going, he just needs a street number and 
address in a single column. For his purposes, 
that’s atomic. He never needs to look for a 
single street number on its own. 

In fact, if his data were broken into street 
number and street name, his queries would 
have to be longer and more complicated, 
making it take him longer to get the pizza to 
your front door. 





File Edit Window Help SimplePizzaFactory 


I order number | address 


+■ 


- +■ 


■+ 

1 

246 

1 

59 N. Ajax Rapids 

1 

1 

247 

1 

849 SQL Street 

1 

1 

248 

1 

2348 E. PMP Plaza 

1 

1 

249 

1 

1978 HTML Heights 

1 

1 

250 

1 

24 S. Servlets Springs 

1 

1 

251 

1 

807 Infinite Circle 

1 

1 

252 

1 

32 Design Patterns Plaza 

1 

1 

253 

1 

9208 S. Java Ranch 

1 

1 

254 

1 

4653 W. EJB Estate 

1 

1 

255 

1 

8678 OOA&D Orchard 

1 

+- 


- +■ 


■+ 


> SELECT address FROM pizza— deliveries WHERE order_num 

+- + 

I address | 

+-+ 

I 32 Design Patterns Plaza | 

+- + 

1 row in set (0.04 sec) 


= 252 
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location, location, location 


Now consider a realtor. He might want to have a 
separate column for the street number. He may 
want to query on a given street to see all the houses 
for sale by street number. For him, street number 
and street name are each atomic. 




BiA-t -for rta\bor, 
sbrtci -fv-om sbrtti y\umbcv- lc*b ’ 
Wim see all -tVic houses (or sale 
a stv-CC*b V / 必扣 ^ as Y 'wy. 

V 





File Edit Window Help IWantMyCommission 


+-+- 

I street number | street name 


■+-+- 

I property type | price 


+■ 

1 

59 

- +■ 

1 

N. Ajax Rapids 

-+■ 

1 

condo 

-—— +- 

1 

189000 

-+ 

1 

1 

849 

1 

SQL Street 

1 

apartment 

1 

109000 

1 

1 

2348 

1 

E. PMP Plaza 

1 

house 

1 

355000 

1 

1 

1978 

1 

HTML Heights 

1 

apartment 

1 

134000 

1 

1 

24 

1 

S• Servlets Springs 

1 

house 

1 

355000 

1 

1 

807 

1 

Infinite Circle 

1 

condo 

1 

143900 

1 

1 

32 

1 

Design Patterns Plaza 

1 

house 

1 

465000 

1 

1 

9208 

1 

S• Java Ranch 

1 

house 

1 

699000 

1 

1 

4653 

1 

SQL Street 

1 

apartment 

1 

115000 

1 

1 

8678 

1 

OOA&D Orchard 

1 

house 

1 

355000 

1 

+- 


- +■ 




- --+- 


-+ 


> SELECT price, property 一 type FROM real 

+-+-+ 

| price I property—type | 

+-+-+ 

I 109000 . 00 I apartment | 

1 115000.00 I apartment | 

+-+-+ 

2 rows in set (0.01 sec) 


estate WHERE street name = 'SQL Street' 
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making your data atomic 


Atomic data and your tables 

There are some questions you can ask to help you figure out 
what you need to put in your tables: 



• What is the OI1G thing your 
table describes? 


^ ocs y° uv " "table dcsd\ribc dovms, 
Cows, dou^khu-ts ； people? 



2 . How will you USG the table to QGt 

at the one thing? 


Pcs'i^y\ youv *t3blc "to 
be easy *bo ^cvy! 



3. Do your Columns contain 

atomic data to make 


your queries short and to the point? 


thereicire no o 

Dumb Questi9ns 


Aren’t atoms tiny, though? Shouldn’t I be breaking my 
data down into really tiny pieces? 


A 


No. Making your data atomic means breaking it down into the 
smallest pieces that you need to create an efficient table, not just the 
smallest possible pieces you can. 

Don’t break down your data any more than you have to. if you don’t 
need extra columns, don’t add them just for the sake of it. 




How does atomic data help me? 


It helps you ensure that the data in your table is accurate. For 
example, if you have a column for street numbers, you can make 
sure that only numbers end up in that column. 

Atomic data also lets you perform queries more efficiently because 
the queries are easier to write and take a shorter amount of time to 
run, which adds up when you have a massive amount of data stored. 
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^harpen your pencil 


Here are the official rules of atomic data. For each rule, sketch out 
two hypothetical tables that violate each rule. 


ROLE 1 ： A coluinn with atomic data can f t tave several 
values of the same type of data in that column. 

my^oniadis Co\ 
ih-tc\rcsts violates this v»ule. 


ROLE 2: A table with atomic data can f t tave 
multiple columns willi the same type of data. 

TV^c cas^dv^ks taWc 
violates -tWis v-ulc- 
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sharpen solution 



Here are the official rules of atomic data. For each rule, sketch out 
two hypothetical tables that violate each rule. 


ROLE 1 ： A coluinn with atomic data can f t tave several 
values of the same type of data in that column. 


0( you\r a^swc\rs will but is OY\t example ： 


food^wame 

^ - 

ingredients ^ 

bread 

flour, milk, egg, yeast, oil 

salad 

lettuce, tomatof cucumber 




I ;七 l 心 s 
h [ lc 咏 ^ki h a 
sc ^ hih 9 ^ighWc/ 3 

I Vs *tV^C same V^CV"C : 
im—e tv-y'mj *to -fmd 
*tow>3*bo 3w\OK\^s*t 3^1 "tKosc 
otV^CV mycdiCK\*bs. 


ROLE 2: A table with atomic data can f t tave 
multiple columns witkihe same type of data. 
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Now that you know the official rules and the three steps to making data atomic, take a look at 
each table from earlier in this book and explain why it is or isn't atomic. 


Greg's table, page 47 


Donut rating table, page 78 


Clown table, page 121 


Drink table, page 59 




Fish info, page 160 
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normalizing tables 


Reasons to be normal 

When your data consultancy takes off and you need to hire 
more SQL database designers, wouldn’t it be great if you 
didn’t need to waste hours explaining how your tables work? 

Well, making your tables NORMAL means they follow some 
standard rules your new designers will understand. And the 
good news is, our tables with atomic data are halfway there. 


Making your ctata 
atomic is tke first 


step in creating a 
NORMAL taUe. 



Now that you know the official rules and the three steps to making data atomic, take a look at 
each table from earlier in this book and explain why it is or isn't atomic. 


Greg's table, page 47 ^xyk !*. 


Donut rating table, page 78 ...... 

. of .…杏 . 


Clown table, page 121 .M ^} 6 ：. Jh c . 

3dtivixy m some \rcdov~ds, drtdi "thus violates v~ulc I- 


Drink table, page 59 . Noi..is. p^t 

y/hidh violates vulc Z- 


Fish info, page 160. 

Ad cisidK Aolunrm inas o^iy O^c piede of ih^ovrwaiio^ \y\ ii. 
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I Normal tables won’t tave duplicate 



data, will reduce the size of 
your database. 


2. With less data to search through, 
your series will be faster. 



My tables aren’t that big. 
Why should I care about 
normalizing them? 


Because, even when your 
tables are tiny, it adds up. 

And tables grow. If you begin with 
a normalized table, you won’t have 
to go back and change your table 
when your queries go too slowly. 
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normalization and INF 


Clowns aren't normal 


Remember the clown table? Clown tracking has become a 
nationwide craze, and our old table isn't going to cut it because 
the appearance and activities columns contain so much 
data. For our purposes, this table is not atomic. 


clown info 




TV>csc 6oluwv>s av-c vcallv 




^^arpen your pencil 


Let's make the clown table more atomic. Assuming you need to search 
on data in the appearance and activities columns, as well as 
last seen, write down some better choices for columns. 


climbing into tiny car 


M, green and purple suit, pointy nose 


Tracy s 


Sniffles 


singing, danci 


n drag, polka dotted dress 


Dickson Park 


Bonzo 


balancing, little car 


ink and sparkly 


Earl's Autos 


Babe 


singing 


F, orange suit, baggy pants 


illstone Mall 


Zippo 


balloons 


M, blue hair, red suit, huge nose 


Oakland Hospital 


Scooter 


yelling, danci 


F, pink hair, huge flower, blue dress 


Belmont Senior Center 


Clarabelle 


violi 


M, cigar, black hair, tiny hat 


horn, umbrella 


F, yellow shirt, baggy blue pants 


Ball-Mart 


Snuggles 


M, orange hair, blue suit, huge feet 


Jack Green's party 


Pickles 


balloons, little car 


F, red hair, green dress, huge feet 


Cherry Hill Senior Center 


Elsie 


activities 


appearance 


last seen 


-S61 杳 J § sfeMsl^ 
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Halfway to INF 

Remember, our table is only about halfway normal when it’s got 
atomic data in it. When we’re completely normal we’ll be in the 
FIRST NORMAL FORM or INF. 

To be INF, a table must follow these two rules: 


^ *bo do tW»s. 


Eacli row ol data must 
contain atomic values. 


"fo 州 ake ou\r -tables 
Completely ⑽浐啪从 
y\ttd {x> give eadh 
\rc^o\fd a P\rimav-y i 


wc 


Eacli row ol data must liave 
a unique ictentifier, known 


as a Primary Key. 


What types of columns do you think 
would make good Primary Keys? 
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primary key rules 


PRIMARY KEY rules 


The column in your table that will be your primary key has to 
be designated as such when you create the table. In a few pages, 
we'll create a table and designate a primary key, but before that, 
let's take a closer look at what a primary key is. 

a column in your 
table tkat makes 





The primary key is used to uniquely 
identify each record 

Which means that the data in the primary key 
column can’t be repeated. Consider a table with 
the columns shown below. Do you think any of 
those would make good primary keys? 


eack recorct unicjue. 


SSN 

last_name 

first_name 

phone_number 


? 

Social AUbm 

dssi^hcd uhi^udy -to s 
pairtuiulair pcirsoh, wybc that 
^ould be d pv-imav-y key. 


V 


T 


, sc W ㈤ 11 (Hi 呼 e values- 

you V/.II |-.kclv Kavc a 二 d W 州二 

a^a s^arc a so ^7 

1 _1 一 4 -fo\r i\\t pv-i^av-V KCV- 



Take care using SSNs as the Primary Keys for your records. 

With identity theft only increasing, people don’t want to give out SSNs _ 
and with good reason. They’re too important to risk. Can you absolutely 
guarantee that your database is secure? If it’s not, all those SSNs can be 
stolen, along with your customers’ identities. 
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A primary key can’t be NULL 

If it’s null, it can't be unique because 
other records can also be NULL. 



The primary key must be given a 
value when the record is inserted 

When you insert a record without a primary 
key, you run the risk of ending up with a NULL 
primary key and duplicate rows in your table, 
which violates First Normal Form. 



The primary key must be compact 

A primary key should contain only the 
information it needs to to be unique and 
nothing extra. 



The primary key values can’t be 
changed 

If you could change the value of your key, you’d 
risk accidentally setting it to a value you already 
used. Remember, it has to remain unique. 





Given all these rules, can you think of a good primary key to use in a table? 

Look back through the tables in the book. Do any of them have a column 
that contains truly unique values? 
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more on primary keys 



Wait, so if I can’t use SSN as the primary key, but it 
still needs to be compact, not NULL, and unchangeable, 
what should I use? 


The best primary key may be a new primary key. 

When it comes to creating primary keys, your best bet may be to 
create a column that contains a unique number. Think of a table 
with people’s info, but with an additional column containing a 
number. In the example below, let’s call it ID. 

If it weren't for the ID column, the records for John Brown would 
be identical. But in this case, they’re actually two different people. 
The 工 D column makes these records unique. This table is in first 
normal form. 


id 

last_name 

first_name 

ni<k_name 

1 

Brown 

John 

John 

2 

Ellsworth 

Kim 

Kim 

3 

Brown 

John 

John 

4 

Petrillo 

Maria 

Maria 

5 

Franken 

Esme 

Em 






Also d \rcdovd -Pov* Jo\\v\ 
bu*t "the ID dolurwir> shows "tha 七 
"this is a u^i^uc \rc6ov~d; so this 
is is a di-p-Pcv-c^'t John B\ro\ 
-Pv-orw the -Pi\rs-t o^c. 


>^IY\ 


a Gee} - 

There's a big debate in the SQL world about using synthetic, or 
made-up, primary keys (like the ID column above) versus using 
natural keys — data that is already in the table (like a VIN number 
on a car or SSN number). We won't take sides, but we will discuss 
primary keys in more detail in Chapter 7. 
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there jciYe no ^ 

Dumb Questi9ns 


You said “first” normal form. Does that mean 
there’s a second normal form? Or a third? 

Yes, there are indeed second and third normal 
forms, each one adhering to increasingly rigid sets 
of rules. Well cover second and third normal form in 
Chapter 7. 

So we’ve changed our tables to have atomic 
values. Are any of them in INF yet? 


No. So far, not a single table we’ve created has a 
primary key, a unique value. 

The comments column in the doughnut table 
really doesn’t seem atomic to me. I mean, there’s no 
reasonable way to query that column easily. 

You’re absolutely correct. That field is not 
particularly atomic, but then our design of the table didn’t 
require it to be. If we wanted to restrict the comments to 
a specific predetermined set of words, that field could be 
atomic. But then it wouldn’t contain true, spontaneous 
comments. 


ftettiwg to NORMAL 

It’s time to step back and normalize our tables. We need to make our 
data atomic and add primary keys. Creating a primary key is normally 
something we do when we write our CREATE TABLE code. 





Do you remember how to add columns 
to an existing table? 
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repairing greg’s table 


Fixing ftrcg's table 

From what you’ve seen so far, this is how you’d have to fix Greg’s table: 

Fixing Grefs table Step 1* SELECT all of your data and save 
it somehow. 

Rxing Grefs table Step 2: Create a new normal table. 


Fixing Grefs table Step 3 - INSERT all tiiat old data into Ae 
new table, dianging each row to match new table structure. 


So now you can drop your old table. 



Wait a second. I already have a table full of data. 

You can't seriously expect me to use the DROP TABLE 
command like I did in Chapter 1 and type in all that data 
again, just to create a primary key for each record... 


So, we know that Greg’s table isn’t perfect. 

It’s not atomic and it has no primary key. But luckily for 
Greg, you don } t have to live with the old table, and you 

don’t have to dump your data. 


M 


We can add a primary key to Greg’s table and make the 
columns more atomic using just one new command. But 
first, let's take a little trip to the past... 





smart table design 


The CREATE TAPLE we wrote 

Greg needs a primary key, and after all the talk about atomic data, he 
realizes there are a few things he could do to make his columns more 
atomic. Before we look at how to fix the existing table, let’s look at how 
we could have created the table in the first place! 

Here’s the table we created way back in Chapter 1. 


CREATE TABLE my_contacts 

( 一 



last 一 name VARCHAR(30), 
first 一 name VARCHAR(20) f 
email 一 VARCHAR(50), 
gender CHAR(l), 
birthday DATE, ^ 

profession VARCHAR(50), 
location VARCHAR(50) , ^ : 
status VARCHAR(20), ^ , 

interests VARCHAR(IOO ) f / 
seeking VARCHAR(IOO) 





But what if you don’t have your old create table printed 
anywhere? Can you think of some way to get at the code? 
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showing the CREATE code 


table 

Show me the momy 

What if you use the DESCRIBE my_contacts command to 
look at the code you used when you set up the table? You’ll 
see something that looks a lot like this: 


File Edit Window Help GregsListAgain 



But we really want to look at the CREATE code here, not the fields in the 
table, so we can figure out what we should have done at the very beginning 
without having to write the CREATE statement over again. 

The statement SHOW CREATE TABLE will return a CREATE TABLE 
statement that can exactly recreate our table, minus any data in it. This way, 
you can always see how the table you are looking at could be created. Try it: 


SHOW CREATE TABLE my contacts; 
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Time-saviwg command 


Take a look at the code we used to create the table on page 183, and the code 
below that the SHOW CREATE TABLE my contacts gives you. They aren’t 
identical, but if you paste the code below into a CREATE TABLE command, 
the end result will be the same. You don’t need to remove the backticks or data 
settings, but it’s neater if you do. 


心 ^ S_ CRBATB TABLE to^Ld 



CREATE TABLE s my_contacts' 

( 一 


'first 一 Name' varchar(20) default NULL 
'email' varchar(50) default NULL, 

、 gender 、 char(1) default NULL, 
'birthday' date default NULL, 
'profession' varchar(50) default NULL 
'location' varchar(50) default NULL, 
'status' varchar(20) default NULL, 
'interests' varchar(100) default NULL 
'seeking' varchar(100) default NULL, 
ENGINE=MyISAM DEFAULT CHARSET=latinl 

T 

y o u do^*t V\tcd bo >wo\r\rV about 
last Irnc aHcv- i\\t 

dosi% pavc^csis. |*b spcti-f ics 


r 


r 


Unless y/c *tcll *tV^c S^L- 

\i assumes all values art 

KULL default 

I 七 ’s a jood idea b> 
spcdi-Py i-f a 

匕扣 doirtam HULL 
OV- Y/C 

匕 ouv- "table. 


V^o>m data Will be s-toved a^d 
y/ha 七吐 ara 乙七 ev se 七 *to use. Ti^c 
dc-faul*t sc-ttmy avc -f mc -fo\r v\o>n- 

Whless you’ve deleted the 
o^igi^l table, youll have "to 
9 ,V C this ohC B hCw 〜 




Altkougk you coulct make tke 
code neater (ty removing tke 
last line anct backticks)，you 
can just cop y anct paste it to 
create a table. 
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CREATE 7iASZ_E and primary keys 


The CREATE TAPLE with a PRIMARY KEY 


Here’s the code our SHOW CREATE TABLE my_contacts gave us. 
We removed the backticks and last line. At the top of the column list we 
added a contact—id column that we’re setting to NOT NULL, and at 
the bottom of the list, we’re add a line PRIMARY KEY, which we set to 
use our new contact—id column as the primary key. 


CREATE TABLE my 一 contacts 
( 一 



Remember, IVlC kc Y , 

co\wv\ \ias -to be NOT NULL 

|-f tVic key 乙 。灼 … s 

a vdluc hlUL-L, ov* y\o value’ 

you ^uav-ar\*tcc »*b 

Will u—ueb/ catWov/ 

*table. 


VVc vc dvea 七 ed a 
dolumy> ddllcd dor> , tcit't — id 
七 ha 七 Will \\o\d By\ m 七 
value *tKa*t v/ill be 
pvimav-y key (or ouv 
-table- c-bcM value m 七 Wis 

dolur»\y> v/ill be uru^uC> 扣 d 
make ouv -table a-tom'id. 


士 contact-id INT NOT NULL, 

last 一 name varchar(30) default NULL, 
first— name varchar(20) default NULL, 
email varchar(50) default NULL, 
gender char(1) default NULL, 
birthday date default NULL, 
profession varchar(50) default NULL, 
location varchar(50) default NULL, 
status varchar(20) default NULL, 
interests varchar(100) default NULL, 

varchar (I QHXjL^egault NULL, 
KEY (contact id) 


) 


whc\rc wc the fv-imav-y key. P^rciiy 

s—le syntax ： wc just say PRIMARY ^BY^d ? ui 

P 扣伙七 "the o-P -the dolurwh wc ^rt us'm^ 

this Case, ou\r hew Co^ti id 6ol_h. 
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tJiereiare no o 

Dumb Questions 


So you say that the PRIMARY KEY can’t be NULL. 
What else keeps it from being duplicated? 

Basically, you do. When you INSERT values into 
your table, you’ll insert a value in the contact—id 
column that’s new each time. For example, the first 
INSERT statement will set contact—id to 1， the next 
contact_id will be 2, etc. 

That’s quite a pain to have to assign a new value 
to that PRIMARY KEY column each time I insert a new 
record. Isn’t there an easier way? 

There are two ways. One is using a column in your 
data that you know is unique as a primary key. We’ve 
mentioned that this is tricky (for example, the problem with 
using Social Security Numbers). 

The easy way is to create an entirely new column just to 
hold a unique value, such as contact—id on the facing 
page. You can tell your SQL software to automatically fill in a 
number for you using keywords. Turn the page for details. 

Can I use SHOW for anything else besides the 
CREATE command? 

You can use SHOW to display individual columns in 
your table: 

SHOW COLUMNS FROM tablename; 

This command will display all the columns in your table and 
their data type along with any other column-specific details. 

SHOW CREATE DATABASE databasename; 

Just like the SHOW CREATE table, you’ll get the command 
that would exactly recreate your database. 

SHOW INDEX FROM tablename; 

This command will display any columns that are indexed and 
what type of index they have. So far, the only index we’ve 
looked at are primary keys, but this command will become 
more useful as you learn more. 


And there’s one more command that’s VERY useful: 

SHOW WARNINGS; 

If you get a message on your console that your SQL 
command has caused warnings, type this to see the actual 
warnings. 

There are quite a few more, but those are the ones that are 
related to things we’ve done so far. 

So what’s up with that backtick character that 
shows up when I use a SHOW CREATE TABLE? Are you 
sure I don’t need it? 

It exists because sometimes your RDBMS might not 
be able to tell a column name is a column name. If you use 
the backticks around your column names, you can actually 
(although it’s a very bad idea) use a reserved SQL keyword 
as a column name. 

For example, suppose you wanted to name a column 
select for some bizarre reason. This column declaration 
wouldn't work: 

select varchar(50) 

But this declaration would work: 

'select 、 varchar(50) 

What’s wrong with using keywords as column 
names, then? 

You’re allowed to, but it’s a bad idea. Imagine how 
confusing your queries would become, and the annoyance of 
typing those backticks when you can get away with not using 
them. Besides, select isn’t a very good column name; it 
tells you nothing about what data is in it. 
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AUTOJNCREMENT keyword 


I U ?... auto mcrGmcwtally 

Adding the keyword AUTO_INCREMENT to our contact_id 
column makes our SQL software automatically fill that column 
with a value that starts on row 1 with a value of 1 and goes up 
in increments of 1. 


CREATE TABLE my 一 contacts 

( 一 




TKa-t's rt. Just add i\\t 
AUTOjKCRtMtNT 
，- f youVc us'nr\^ w'OS't -fla^ov-s 
S6^u (MS S6^L users 

be y/ar^cd, »s 

con tact 一 id INT NOT NULL AUTO 一 INCREMENT, f ☆ 上匕 : 七 ” 
last 一 name varchar (30) default NULL, ^ cv^etk your MSS^L 
first 一 name varchar (20) default NULL ^ ^ m-fo.) 

email varchar(50) default NULL, 
gender char(1) default NULL, 
birthday date default NULL, 
profession varchar(50) default NULL, 
location varchar(50) default NULL, 
status varchar(20) default NULL, 
interests varchar(100) default NULL, 
seeking varchar(100) default NULL, 

PRIMARY KEY (contact id) 


The keyword docs p\retty mudh 
whal you’d expert it -to ： i-t stav-ts 
at I goes up by / each -time you 
ihSCV""t B hew Vow. 


) 



Okay, seems simple enough. But how 
do I do an INSERT statement with that 
column already filled out for me? Can I 
accidentally overwrite the value in it? 


What do you think will happen? 

Better yet, try it out for yourself and see 
what happens. 
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Write a CREATE TABLE statement below to store first and last names of people. Your table 
should have a primary key column with AUTOJNCREMENT and two other atomic columns. 


Open your SQL terminal or GUI interface and run your CREATE TABLE statement. 


Try out each of the INSERT statements below. Circle the ones that work. 


INSERT INTO your_table (id, first_name, last_name) 
VALUES (NULL, 'Marcia', 'Brady'); 

INSERT INTO your_table (id, first_name, last_name) 
VALUES (1, 'Jan', 'Brady'); 

INSERT INTO your_table 
VALUES (2, 'Bobby', 'Brady'); 

INSERT INTO your_table (first—name, last_name) 
VALUES ('Cindy ，， 'Brady'); 

INSERT INTO your_table (id, first_name, last_name) 
VALUES (99, 'Peter', 'Brady'); 


Did all the Bradys make it? Sketch your table and its contents after 
trying the INSERT statements 

you\r__*tablc 


— 
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exercise solution 



§oLyiion 


Write a CREATE TABLE statement below. Your table should have a primary key column with 
AUTOJNCREMENT and two other atomic columns. 

CREATE TABLE youv-__tablc 

id INT MOT HULL AUTOJHCKBMBMT, 

VARCHAR(2-0), 

las*t_^amc VARCWAR^O), 

PKimRY fid) 


Open your SQL terminal or GUI interface and run your CREATE TABLE statement. 


This may o\r mSy ^o*t ^ 
work -ro\r you. 0r\ some 
vc\rsio^s i*t v/ill 
give you By\ c\r\ro\r, 
oy\ some jus*t 3 v/a\nr\*mg 
sudh as 1 of 
value adjusted -fov- S. 
doluwm id a*t \rov/ 

I. ’ l*f you yt 
C\r\ro\r, Bobby^s ^o*t m 
youv- -table. W\{\\ 

he v/ill be- 、 


Try out each of the INSERT statements below. Circle the ones that work. 


INSERT INTO your_table (id, first_name, last_name) 
VALUES (NULL, 'Marcia', ， Brady :) ; 

INSERT INTO your_table (id, first_name, last_name) 
VALUES (1, 'Jan', 'Brady'); 

INSERT INTO your_table 

VALUES (2, 'Bobby', 'Brady ');) 

"INSERT INTO your_table (first—name, last^name) 
VALUES ('Cindy', 'Brady'); __ 


TW»s last 

• 七 

0 VCV ， . 七 cs 如 i 

trom^ T 

CoW^' \ 


INSERT INTO your—table (id, firs"t_name f last_name) 
Wr^XELS rqq r ’P pfpr'r 'Brady'); —-一 

Did all the Bradys make it? Sketch your table and its contents after 
trying the INSERT statements. 


you\r__*tablc 

•first 一 jr\9mC 
Msrt\a 


Bv-ady 

Bv-ady 

Bv-ady 

Bv-ady 


Looks like wc lost Jah bemuse we 
Vr\td h> give hc\r By\ ihdex -that 

was al 代 ady assigned -to Mav-^ia. 

Ma^rt\a, Marc\a t Mavc\a! 
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Dumb Questi9ns — 

Why did the first query, the one with NULL for the 
id column, insert the row when id is NOT NULL? 

Even though it seems like it shouldn’t succeed, the 
AUTOJNCREMENT simply ignores the NULL. However, if 
it was not AUTOJNCREMENT, you would receive an error 
and it wouldn’t insert the row. Give it a try. 


Look, youre not reassuring me. Sure, I can 
paste in the code from SHOW CREATE TABLE, but 
Ive still got the feeling that I*m going to have to drop 
my table and start over entering all those records 
again just to add the primary key column the second 
time around. 



You won’t have to start over; instead, 
you can use an ALTER statement. 

A table with data in it doesn’t have to be dumped, 
then dropped, then recreated. We can actually 
change an existing table. But to do that, we’re 
going to borrow the ALTER statement and some 
of its keywords from Chapter 5. 
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adding a primary key 


Adding a PRIMARY KEY to aw existing table 

Here’s the code to add an AUTO_INCREMENT primary 
key to Greg’s my_contacts table. (It’s a long command, 
so you’ll need to turn your book.) 


>>109110 noA ueo MOX>SPJOO 0 J P CD 1J9SU! AIM 0 U jo »4— aiuo jo 9lqB-l—* 0£ u! apb cd jib 
SPJOO 0 J JoiuLunloo^TI -pomyuoo Meu ①一 llolsenleAlDIDe =!M s!LI r e £ >lu! £ noA oq 


214 隹 



A^AV1*L^-Ps^e.f>*sp 
-pJ2-p3sl^-pyz*sGOo3.A ppo-cs 5^. 


"EHcortlbEHzawaHozI, 

广 

I ^4-r^?*£ 

售 A^a^poog-pi 
、 ll*to 5!^ 卜 . 卞 |3.£ : 

公 uo 

f J il § J 

J i ^ 


r 


-6!|^'45§0士 
uspu pup 3l_o4s3ll--pocj. MW4nloop ppp OCJ. 

sAes 土 -pe^lf §p 之產 -JS 合 <c 


(TJ-H+)o(d-puoo) AIM AHVWIHd a§ 

■o eh dv TmnN EH ON EH SITJTI+Jo at -puooNwmou a§ 
> I 

w-po at -puooAmHhqavILtfw EH TV 


j^JuellcsMOO-J 

.311 J-&13 i 

J^ppe-&-so?^-pv J 


^yl vv^ 

-J<5rc >) 多芝专 o 
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ALTER TAHE and add a PRIMARY KEY 

Try the code yourself. Open your SQL terminal. USE the gregs—list 
database, and type in this command: 


TlVis -bells us >*b 

added 七 toluwm 

•to ^0 \rcdo\rds 
破 already V^avc m 
OUV table. Vova won 七 
V^ave 七 his m3 呼 


The ^Ohia^jd 乙 o|_ 

as been sdded -Pi\rs*t Vyv 

… the iable bcW all 、 

仏 c o-their ^olur^hS. 


Bcdausc v/c used 

妍 0 一隊咖肌 

■tKc dolumr> v/3s -f illed 
m as eadii vedovd m 



七 table v/as updated- 


I File Edit Window Help Alterations | 


> ALTER TABLE my_contacts 

-> ADD COLUMN contact—id INT NOT NULL AUTO 一 INCREMENT FIRST, 
-> ADD PRIMARY KEY (contact—id); 

Query OK, 50 rows affected (0.04 sec) 

Records : 50 Duplicates : 0 Warnings : 0 


Thafs slick! I have a primary key, 
complete with values. Can ALTER 
TABLE help me add a phone 
number column? 


To see what happened to your table, try a 

SELECT * from my contacts; 


File Edit Window Help Alterations 



contact 

id | last name 

丄 

| first name 

丄 


十 

十 

1 


Anderson 

| Jillian 

2 


Joffe 

| Kevin 

3 


Newsome 

| Amanda 

4 


Garcia 

| Ed 

5 


Roundtree 

| Jo-Ann 

—— j 


ji1l—anderson@yahoo 
kj@simuduck.com 
aman21uv@yahoo.com 
ed99@mysoftware.com 
jojo@yahoo.com 





I 

丁 he hex-t time wc INSERT ^ ,, 

table. ^ ^ has , “纤 

二 \ the hcxt ohc will be Z^. _ 


Ohc 

the 

.id o-p 


h , 

RcmCmbcv, ^»S \s^i 
⑶ d oUk table ； ^ 
V^as a lot o( 6 。山也， 


Will Greg get his phone number column? Turn to Chapter 5 to find out. 
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Your SQL Toolbox 






You’ve got Chapter 4 under your belt. 
Look at all the new tools you’ve added 
to your toolbox now! For a complete list 
of tooltips in the book, see Appendix iii. 


ATOMIC data 

Ih youm ^olumhs is 

r ； e£es 


aT omxc ^^ e1： 

.,^ several 

_ oJf data v 


从 C i 


toW 、 


2 : 

6 。\，飧 


SHOW CREATE TABLE 
Wsc 仏 is ^^ahd {o see ihc 
exis 七 i h g i^\ e 3 


primary key “ 卜； 

f\ dolumv> ov sc*t 6ol_r>s that f 
uv>'i<\uelY idey^ Ae s a d data ■ 

a 

I fef c 成:， 

hd is 


FIRSr N0 _ _ 

v d / ue ^ ^ 

地，…说“。〜 


Uh, 1 叱 ide^if； 



194 Chapter 4 


smart table design 


^Sharpen your pencil 

Solution 


Let's make the clown table more atomic. Assuming you need to search 
on data in the appearance and activities columns, as well as 
last seen, write down some better choices for columns. 


TV^cvc s Corrtd ar^sy/cv 


The best you do is -to pull out th'mjs like jc^dcv, shiv-t dolov, 
^o\oy, hat "type ； 你 usidal ms-tvuirwCh't ； *t\rahSpo\rta*tio^, balloons (yes 
(ov values), s'mj'mj (yes o\r ho -Pov- values), daWmj (yes ov y\o 


o\r y\o 


values). 


To make tWis table you've jot *to jet i^ost 

multiple a^tWrtics m*to separate a^d those 

multiple apfcav-ay\^c -feaWes scfav-a*tcd out- 

Bo 灼 us points i-f you wa^ied b> scpav-aic oui -the 
lodaiio^ dolurwh m-fco addv-css, ti-ty, and s-taic^ 
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5 ALTEIl 


+ 命 

參 Rewriting the Past 



Ever wished you could correct the mistakes of your past? 

Well, now is your chance. By using the ALTER command, you can apply all the 
lessons you’ve been learning to tables you designed days, months, even years ago. 
Even better, you can do it without affecting your data. By the time you’re through 
here, you’ll know what normal really means, and you’ll be able to apply it to all your 
tables, past and present. 
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changing greg’s table 


Wc need to make some changes 

Greg wants to make a few more changes to his table, but he 
doesn’t want to lose any data. 


File Edit Window Help KeyedUp 


■+ - 

I email 




contact id 

| last name 

丄 

| first n« 

丄 


十 

十 

1 

| Anderson 

| Jillian 

2 

| Joffe 

| Kevin 

3 

| Newsome 

| Amanda 

4 

| Garcia 

| Ed 

5 

I Roundtree 

I Jo-Ann 


ji1l—anderson@yahoo 
kj@simuduck.com 
aman2luv@ yahoo.com 
ed99@mysoftware.co 
jojo@yahoo.com 


co 



So, I con add that phone 
number column after all? 


Yes, you can use ALTER TABLE 
to add it easily. 

In fact, we think you should take a stab 
at it yourself since you’ve already met the 
ALTER command. Do the next exercise to 
get your code! 
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ALTER 


Take a close look at the ALTER TABLE command we used to add 
the primary key column in Chapter 4, and see if you can come up 
with your own command to add a phone column that can hold 10 
digits. Note that you won’t need to use all of the keywords in your 
new command. 

ALTER TABLE my 一 contacts 

ADD COLUMN contact 一 id INT NOT NULL AUTO 一 INCREMENT FIRST, 
ADD PRIMARY KEY (contact id); 


Sharpen your pencil 




Write your ALTER TABLE command here: 


You can even tell the software where to put the phone column with the keyword AFTER. See if you can 
work out where to put the keyword to ADD the new column right after the first_name column. 

Write your new ALTER TABLE command here: 
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sharpen solution 


Take a close look at the ALTER TABLE command we used to add 
the primary key column in Chapter 4, and see if you can come up 
with your own command to add that phone column. Note that you 
won’t need to use all of the keywords in your new command. 


r _^rpen your pencil 

Solution 


ALTER TABLE 


contacts 


ADD COLUMN contact 一 id INT NOT NULL AUTO INCREMENT FIRST, 
ADD PRIMARY KEY (contact id); 




Write your ALTER TABLE command here: 

The hamc o-P the bblc 
altcHhg is still 


■ 

The keyv/oirds y/c Ic-Pi out “o 你 -the 
pvcvious c^arwplc avc NOT NULL, 

mjojHCKtmn, a^a first. 


wc Yt 


ALTER TABLE Wc made all 

.* * ... : .ou\r pK6r\(C r\uVwbcvs y/ill be \0 

^av-a^-tev-s lohj. ^v-cj didh *t *tK*mk 
X. about r\umbcv-s ?o\r otiicv dour\*b\rics. 

Mritt bit ihai ^ ,,s ^ ^ mn ,s 


You can even tell the software where to put the phone column with the keyword AFTER. See if you can 
work out where to put the keyword to ADD the new column right after the first_name column. 

Write your new ALTER TABLE command here: 


ALTER TABLE my_fo^tad-b 
AW COLUMN VARCHARdo) 
AFTER Usi__ _r\3n\Ci 


吖 WaUf Y ⑽ do “ 
use \i) *b^c CoWr^Y\ ts added *to 

i\st t^d taWc. 


Tk keyword AFTER Allowed by the hamc 

r* thc 产 ‘ waht the hew dolu^h h> be 

TK.s puts the fhohe dolu_ Hght a^tev- the 
dolunrth. 
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ALTER 


You’ve seen that you can use the keywords 
FIRST and AFTER your_column，but you can 
also use BEFORE your_column and LAST. 

And SECOND, and THIRD, and you get the idea. 




SQL Keywords Magnets 

Use the magnets below to change the position of the phone column 
that’s being added. Create as many different commands as you can, 
then sketch in the columns after you’ve run the command. BEFORE 
and orders after FIRST won’t work with MySQL. Instead, you are stuck 
with FIRST and AFTER. 


phone 

«onta(t_id 

last_name 

first_name 

email 


ALTER TABLE my 一 contacts 
ADD COLUMN phone VARCHAR(IO) 


<onta<t_id last_name 

first_name 

email 

phone 


ALTER TABLE my 一 contacts 
ADD COLUMN phone VARCHAR(IO) 


<onta<t_id 

phone 

last_name 

first_name 

email 


ALTER TABLE my 一 contacts 
ADD COLUMN phone VARCHAR(IO) 


<onta<t_id 

last_name 

phone 

first_name 

email 


ALTER TABLE my 一 contacts 
ADD COLUMN phone VARCHAR(IO) 


Add y ouV " w'ayc'U 
-to 七 he tv\d o? 

七 he 七扒七. 


Use scw\i£-olor\ 3s 
times as you r\tt& *to- 
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sql magnets solution 



SQL Keywords Magnets SOLUTION 

Use the magnets below to change the position of the phone column 
that’s being added. Create as many different commands as you can, 
then sketch in the columns after you’ve run the command. 


ALTER TABLE my 一 contacts 
ADD COLUMN phone VARCHAR(IO) 



FIRST futs i\\t piionc CoWr^Y\ 
behove dll oi\\tr 6oluwms. 


phone 

contactjd 

last_name 

first_name 

email 


ALTER TABLE my 一 contacts 
ADD COLUMN phone VARCHAR(IO) 

ALTER TABLE my 一 contacts 
ADD COLUMN phone VARCHAR (10) | f ^ th 

ALTER TABLE my 一 contacts 
ADD COLUMN phone VARCHAR(10) 






Lfi£T puts -the phohe 

匕 olumh a-ftcir all the 
o*thcv* 匕 olumhs, a^d so 

does FIFTH ahd hot 
addihg a posi-tioh at all. 


<onta<t_id 

last_name 

first_name 

email 

phone 


ALTER TABLE my 一 contacts 
ADD COLUMN phone VARCHAR(10) 

ALTER TABLE my 一 contacts 
ADD COLUMN phone VARCHAR(10) 




SECOND puts -the 

dolum 灼 so docs 


BEFORE (i-f you use i 七 wi*th 
Ids 七一的 amc doluwm). 



contactjd 

phone 

last_name 

first_name 

email 


ALTER TABLE my 一 contacts 
ADD COLUMN phone VARCHAR(10) 




APTtR las 七一 pu*ts 

七 Wivd. I*f Y ou d 

a THIRD would 

^have Aov\t 七 he sa»wc 七 iVn^. 


<onta<t_id 

last_name 

phone 

first_name 

email 
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ALTER 


Table altering 

The ALTER command 
allows you to change 
almost everything in 
your table without 
having to reinsert your 
data. But be careful, if 
you change a column 
of one data type to a 
different one, you risk 
losing your data. 


Dataville Alterations 

OUR SERVICES FOR EXISTING TABLES: 

CHANGE both the name and data type of an existing column 
MODI FYthe data type or position of an existing column * 


ADD a column to your table-you pick the data type 


DROP a column from your table 


* 


Ifs just a little 
alteration, it 
won’t hurt a bit. 


* 


Possible loss of data may occur, no guarantees offered. 


ADDITIONAL SERVICES 

Rearrange your columns 

(only available when using ADD) 


^' -，— 

IS 


一 

Why might this table need altering? 


number 


projekts 

descriptionofproj 

outside house painting 
kitchen remodel 
wood floor installation 


roofina 


<ontra<toronjob 

Murphy 

Valdez 

Keller 


Jackson 















renovating your table 


Extreme table makeover 

Let’s start our alterations with a table 
in need of a major makeover. 


Welcome to Extreme Table 
Makeover! In the next few pages, 
were going to take a broken-down table 
and turn it into something any database 
would be proud to have in it. 


Tiiis docs^*t *tcll us 

about >wKa*t *tK*is -table is 


supposed *to dor\*tam- 


tc\\s vaS 

about 


projekts 


/Waybc wc can give this 
some uhdevs^oves -to make 
| 七 冰饮 t ireaddble. 



number 

descriptionofproj 

contractoronjob 

1 

outside house painting 

Murphy 

2 

kitchen remodel 

Valdez 

3 

wood floor installation 

Keller 

4 

roofing 

Jackson 



iViVilc *tablc doluwm i^amcs 
avW 七 j\rca*t, 七 he daia m -the -table 
is valid ； Bv\d vied like *to keep it 

This shows us if a columns is the primary key and what 
type of data is being stored in each column. 



File Edit Window Help BadTableDesign 


--> DESCRIBE projekts; 

+- +- 

I Field I 


■+-+-+-+-+ 

| Null | Key | Default | Extra | 


1 Type 


| number 

| descriptionofproj 
| contractoronjob 

| int(ll) 

| varchar(50) 

| varchar(10) 

| YES | 

| YES | 

| YES | 

| NULL 
| NULL 
| NULL 

1 

1 

1 

1 

1 

1 

3 rows in set (0.01 

T 

sec) 
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ALTER 


Renaming the table 

The table has some problems in its current state, but thanks to ALTER, we 
will make it suitable to contain a list of home improvement projects needed 
for a particularly run-down house. Our first step will be to use ALTER 
TABLE and give our table a meaningful name. 


V 0 j 々 ts” is the old 
o-p ou\r -table. 


ALTER TABLE projekts 
RENAME TO project list 


/ ts pwt 
-to RBi 


T 


i^lly English/ \Nt 

ou\r -table. 


U p\rojc^-t_lis-t w is the hCW 

wcVc giv'mg ouv- table. 



This description will help you figure out how else you need to alter the table. 
Find the columns in this sentence that describes how we’re going to use our 
table, then fill in the column names. 





with a unique project number in it. Then well need 
columns to describe each improvement, its start date, 
estimated cost, and the name of the contracting company 
working on it, along with their phone number. 
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exercise solution 




§OLMtvOH 


This description will help you figure out how else you need to alter the table. 
Find the columns in this sentence that describes how we’re going to use our 
table, then fill in the column names. 


Make su\rc *tV>c short like 
D^roxjd, wake scy^sc -to you a^d 
else v/V>o v/ovk 

j V 


Dohj ： woviry i-f y ou ^ 匕 。 | u _ ^ 

W 仏 -these. Some amouht of 

abbvcviatioh is 把匕 epiablc as |。叫 as i 仏 
乙 what is s*tovcd. 






To make our table NORMAL, well also add c primary 上 ey 
^ with n unique project number in it. Then well need ‘ 〆 

columns toCcfescriB^ eachjmprovement, its^Tart dot ^ 〔 
^ ^Timated cosKand th^nam^>of the contracting company 
workirig^on ifTalong wilJfijlTJeir^Rbne numbeP^) 


start 一 date 



cow^phowc 
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ALTER 


Wc need to make some plans 


project list 


number 

descriptionofproj 

contractoronjob 

1 

outside house painting 

Murphy 

2 

kitchen remodel 

Valdez 

3 

wood floor installation 

Keller 

4 

roofing 

Jackson 


It appears that data for three of our new columns is already in place. 
Instead of creating all new columns, we can RENAME our existing 
columns. By renaming these columns that contain valid data, we 
won’t need to insert the data into new columns. 



Which existing column might be a good 
candidate for our primary key? 
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changing columns 


Retooling our columns 

Now we have a plan to get us started,and we can ALTER the columns 
already in our table so they fit with three of our new column names: 


number is our primary key: pro j_id 

descriptionofproj is a description of each 
improvement project: pro j_desc 

con t r act or on j ob is the name of the contracting 
company, or con—name for short 




That just leaves us with the three columns called est_cost, 
con phone, and start date to add. 


project list 


Well v.arnc \i 
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ALTER 


Structural changes 

We’ve decided to use existing columns for three of our needed columns. 
Beyond just changing the names, we should take a closer look at the data 
type that each of these columns stores. 

Here’s the description we looked at earlier. 


File Edit Window Help BadTableDesign 


-> DESCRIBE projekts; 


I Field I Type | Null | Key | Default | Extra | 

+-+-+-+-+-+-+ 

| number | int(11) | YES | | NULL | | 

| descriptionofproj | varchar(50) | YES | | NULL | | 

| contractoronjob | varchar(10) | YES | | NULL | | 

+-+-+-+-+-+-+ 

3 rows in set (0. 01 sec) 



它 n - 

Look at each of the columns’ Type and decide if 
the current types are suitable for future data that 
we might be storing in this table. 
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ALTER and CHANGE commands 


ALTER and CHANGE 


For our next step, we’ll change the column number to have a 
new name, pro j_id, and set it to AUTO_INCREMENT. Then 
we’ll make it a primary key. It sounds complicated, but it really 
isn’t. In fact, you can do it all in just one command: 



丁 his time wcVc usih^ 

C^M6iBC0LUMN s\uc 

we \re both the 

Mme 3hd the data type 
dolurvm -Po\rmcV"|y 
khov/h 3s \umbeV"”. 


WcVc s*till us'm^ 七 he same 
•tabic, bu*t vcmcmbcv, wc 
^ave 'rt d 


w pvoj__id w is *tKc y\t^j 
灼 v/a^*t ouv 


… ahd we wa>rt it -filled with 


ALTER TABLE project 一 list 

^ dol’y> *to … NULL values. 

CHANGE COLUMN number 

proj 一 id INT NOT NULL AUTO 一 INCREMENT, 

ADD PRIMARY KEY (proj 一 id); 



Hcv-c^s -the pavt 七 ha 七 WU ouv S《L 

so^*t>wav-c *to use *thc 灼 cwly Mmcd 

fvojjd doluwm as i\\t frimavy key. 


今 parpen your pencil 


Sketch how the table will look after you run the command above. 


cocoe 杳 J § sfeMsl^ ▲ 
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ALTER 


Change two columns with owe SQL statement 

We’re going to change not one, but two columns in just one statement. We’ll alter the names of the 
columns called descriptionofpro j and con t r act or on j ob，and at the same time we’re 
also going to change their data types. All we have to do is include both CHANGE COLUMN lines in 
one ALTER TABLE statement and put a comma between them. 






ALTER TABLE project list 


is -the 

^olurwhs hew harvte. 


WcVc "tKc 

^urwbcv of di^av-ad*tcvs 
so v/c tav\ Kavc lo^^cv- 
dcsdv*iptioy>s. 


CHANGE COLUMN descriptionofproj proj_desc VARCHAR(IOO ), 
CHANGE COLUMN contractoronjob con name VARCHAR(30); 


r 

"Uc oi\\cr old Column 
^oY\iratb>roY\jo[> ，， ) also 
-^o be 


t / 

... "to 3 灼 d 

heiress i-b r)CY/ dsia type- 



If you change the data type to something new，you may lose data. 

If the data type you J re changing to isn’t compatible with the old data type, your 
command won’t be carried out, and your SQL software will tell you that you have 
an error in your statement. 


But worse news is that if they are compatible types, your data might be truncated. 


For example: going from varchar(IO) to char( 1), your data will change from 'Bonzo' to just 'B' 


The same thing applies to numeric types. You can change from one type to another, but your 
data will be converted to the new type, and you may lose part of your data! 


you are here ► 


211 







MODIFY keyword 



If I want to change the data type of a column, say 
to hold more characters, but I want the name to stay the 
same, I can repeat the column name, right? Like this ： 

ALTER TABLE myTable 

CHANGE COLUMN myColumn myColumn NEWTYPE; 


That would definitely work, but there’s 
actually a simpler way. 

You can use the MODIFY keyword. It changes only 
the data type of a column and leaves the name alone. 

For example, suppose you needed a longer column 
to hold the pro j_desc. You want it to be 
VARCHAR (12 0) . Here’s all you need to do. 


ALTER TABLE project list 


MODIFY COLUMN proj desc VARCHAR(120) 


T . 








tKeretare no ^ 

Dumb Questi9ns 


bourse you’v/c made suv-c 
the data type w 。 灼’七 ^ausc you -to 
youv old dUaT 


What if I want to change the order of my columns? Can I 
just do: ALTER TABLE projeetjist MODIFY COLUMN proj_desc 
AFTER con_name; 

You can’t use MODIFY to change the order of columns. But 
there are some methods for changing column order well get to in just 
a minute. Keep in mind that column order really doesn’t matter all 
that much. 


But isn’t it going to be a problem if the columns are stored 
in the wrong order? 

No, because fortunately, in your SELECT queries, you can 
specify the order in which your columns will be displayed in the query 
results. It doesn’t matter what order the data is stored in on your hard 
drive, since you can: 

SELECT column3, columnl FROM your—table; 

or: 

SELECT columnl, column3 FROM your table; 
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or any other order you wish. 


ALTER 


project 一 list 

proj—id proj—desc con—name 

1 
2 
3 


We still need to add in three more columns: a phone number, a start date, 
and an estimated cost. 

Write a single ALTER TABLE statement below to do this, making sure to pay 
attention to those data types. Then complete the finished table below. 


project list 


Hey, rm on the phone 
with my agent. You go ahead 
and add in those remaining 
columns, will you? 
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more exercise solutions 



ExeRctSe 

§OtytiOH 


Hey, rm on the phone 
with my agent. You go ahead 
and add in those remaining 
columns, will you? 


project list 



proj—id 

proj_desc 

con_name 

1 



2 



3 




We still need to add in three more columns: a phone number, a start date, 
and an estimated cost. 

Write a single ALTER TABLE statement below to do this, making sure to pay 
attention to those data types. Then complete the finished table below. 


ALTBR TA3LB pvoje 匕七」 is 七 


i an ‘ 

a thc ^ toA t . 


^AW COLUMN VARCHARdo), 

WlcVc addm^ 

Y\t^i 乙 oluwms, so -— COLUMN s*ta\rt—da*te DATE, 

us'm^ AW- 

^>APP COLUMN est_tost DECI_L(7,Z ); 、 

Rcmcmbcv ouv VBC -fields 
iVc^vc sc*t so \{!s 1 di5»*b 
long *b^o dcdimal places. 


project list 


proj—id 

proj_desc 

con_name 

con_phone 

start—date 

est—cost 

1 






2 






3 
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ALTER 


Quick! PROP that column 

Stop everything! 


We just found out that our project has been placed 
on hold. As a result, we can drop our start_date 
column. There’s no point in having an unnecessary 
column lying about taking up space in the database. 


It’s good programming practice to have only the 
columns you need in your table. If you aren’t using a 
column, drop it. With ALTER, you can easily add it 
back again, if you need it in the future. 


The more columns you have, the harder your RDBMS 
has to work, and the more space your database takes 
up. While you might not notice it with a small table, 
when your tables grow, you’ll see slower results, and 
your computer’s processor will have to work that much 
harder. 



Sharpen your pencil 




Actually, you go ahead and write the SQL statement to drop 
the start_date column. We haven’t shown you the syntax for 
it yet, but give it a try. 
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sharpen solution 


%|harpen your pencil 

Solution 


Actually, you go ahead and write the SQL statement to drop 
the start_date column. We haven’t shown you the syntax for 
it yet, but give it a try. 


Wcmc s ouir -table 

ALTER TAPU projectJist 

|-f you y/a 灼七 *to dvof PROP COLUMN startjlate; 

i\\t s*tav 七一 da 七 e 匕 oluwm, y] /^ 

you use PROP 




XVlC tolumh *to V"Cw»OVC 
-fvow\ 



Once you’ve dropped a column, everything 
that was stored in it is removed too! 

Use DROP COLUMN very cautiously. First you may 
want to do a SELECT from the column that you 
intend to drop to make absolutely certain that you 
want to drop it! You’re better off having extra data in your table 
than missing a vital bit of data. 
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ALTER 





It’s simple. Take this sorry little “before” table with used car data and alter it 
into that shiny, gorgeous “after” table. Part of the difficulty is to not disturb any 
of the data in the table, but to work around it. Are you up to the challenge? 

Bonus points if you can do it all with a single alter table statement. 


ExeficiSe 


IYs time to turn your tired old 
hooptie table into a date magnet 
and take it to a level of table 
pimpif ication you never knew existed. 




color 

year 

make 

mo 

howmu<h 

silver 

1998 

Porsche 

Boxter 

17992.540 

NULL 

2000 

Jaguar 

XJ 

15995 

red 

2002 

Cadillac 

Escalade 

40215.9 



<ar_id 

YIN 

make 

model 

color 

year 

price 

1 

RNKLK66N33G213481 

Porsche 

Boxter 

silver 

1998 

17992.54 

2 

SAE DA44 B175 B04113 

Jaguar 

XJ 

NULL 

2000 

15995.00 

3 

3GYEK63NT2G280668 

Cadillac 

Escalade 

red 

2002 

40215.90 
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pimped-out table 



It’s simple. Take this sorry little “before” table with used car data and alter it 
into that shiny, gorgeous “after” table. Part of the difficulty is to not disturb any 
of the data in the table, but to work around it. Are you up to the challenge? 

Bonus points if you can do it all with a single alter table statement. 


IVs time to turn your tired old 
hooptie table into a date magnet 
and take it to a level of table 
pimpif ication you never knew existed. 


color 

year 

make 

mo 

howmu<h 

silver 

1998 

Porsche 

Boxter 

17992.540 

NULL 

2000 

Jaguar 

XJ 

15995 

red 

2002 

Cadillac 

Escalade 

40215.9 



car table 


<ar_id 

YIN 

make 

model 

color 

year 

price 

1 

RNKLK66N33G213481 

Porsche 

Boxter 

silver 

1998 

17992.54 

2 

SAE DA44 B175 B04113 

Jaguar 

XJ 

NULL 

2000 

15995.00 

3 

3GYEK63NT2G280668 

Cadillac 

Escalade 

red 

2002 

40215.90 
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ALTER 


/ou Could have dohe a DBSCRIBB 
Wsoyou^ould see what the 

types o-P c^h ^olur,, wc ^ io 

be :， W(W 七 Wati ， 9 a ,y 


ALTER TAHE hooptie 
RENAME TO car^tablc, 

A1?P COLUMN car id INT NOT NULL AUTO INCREMENT FIRST, 


APP PRIMARY m (carJd), 


m COLUMN YIN YARCHAR(16) AFTER carjd, 

bc-fovc Y' 


ou r^ccd *to vcy\aw\C 
匕 oluw\h Edited 'w'O "to w'odcl 
ou move "the 匕 olov 


CHAN 牦 COLUMN mo model VARCHAR(ZO), 

I 

MODIFY COLUMN color AFTER model 
MOPIFY COLUMN year SIXTH, 


and ycav- Columns a-f*tcv it 
Y^u have io give the \re^med 

匕 olur»m u rwodcr ； d daia type. 


CHANGE COLUMN howmuch price PECIMAL(7,Z); 
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no dumb questions 


thereiare no ^ 

Dumb Questi9ns 


Earlier you said that I couldn’t reorder my columns with 
MODIFY. But my SQL software tool lets me reorder them. How is 
it doing that? 

Your software is actually doing a bunch of commands behind 
the scenes. It is copying the values from the column you wish to 
move, saving them into a temporary table, dropping the column you 
wish to move, altering your table and creating a new column with 
the same name as the old one where you want it to be, copying all 
the values from the temporary table back into your new column, and 
deleting the temporary table. 

It’s usually better just to leave the position of your columns alone if 
they already have data in them and you aren’t using software to do 
all those steps for you. You can SELECT your columns in any order 
you like. 

The only time it’s easy to change the column order is 
when I’m adding in a new column? 

Correct. The best choice is to think about the order as you 
design the table in the first place. 


BULLET POINTS - 

■ Use change when you want to change both 
the name and the data type of a column. 

■ Use modify when you wish to change only the 
data type. 

■ drop column does just that: it drops the 
named column from the table. 

■ Use rename to change the name of your table. 


What if I accidentally created a primary key, and then 
changed my mind and wanted to use a different column? Is 
there a way to remove the primary key designation without 
changing the data in it? 

There is, and it’s simple: 

ALTER TABLE your_table DROP PRIMARY 
KEY; 

Qj What about AUTOJNCREMENT? 

You can add it to a column that doesn’t have it like this: 

ALTER TABLE your—table CHANGE your—id 
your_id INT(11) NOT NULL AUTO_INCREMENT; 

And you can remove it like this: 

ALTER TABLE your—table CHANGE your—id 
your_id INT(11) NOT NULL; 

It's important to keep in mind that you can only have one 
AUTOJNCREMENT field per table, it has to be an INTEGER 
data type and it can’t contain NULL. 


■ You can change the order of your columns using 

FIRST, LAST, BEFORE column—name, 
AFTER column—name, SECOND, THIRD, 
FOURTH, etc. 

■ With some RDBMSs, you can only change the 
order of columns in a table when you add them 
to a table. 
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ALTER 


O 


o 


My table now has a primary key and a 
phone number column. But ifs still not 
very atomic. Some of the queries I need 
to do are difficult—for example, querying 
by the state in the location field. 



ALTER TABLE can help you improve 
your table design 

By using ALTER TABLE together with SELECT 
and UPDATE, we can take awkward, non-atomic 
data columns and refine them into precise 
atomic columns. It’s all about combining the 
SQL statements you’ve already learned in the 
right ways. 

Let’s take a look at the CREATE TABLE 
statement for Greg’s my—contacts table. 


CREATE TABLE 


( 


contacts 



contact—id INT NOT NULL AUTO 一 INCREMENT 
last 一 name VARCHAR(30) default NULL, 
first 一 name VARCHAR(20) default NULL, 

added ihes ema il VARCHAR(50) default NULL, 
gender CHAR(1) default NULL, 
birthday DATE default NULL, 
profession VARCHAR(50) default NULL, 
location VARCHAR(50) default NULL, 
status VARCHAR(20) default NULL, 


lihes -to 

ahd 

ouv- 

ph 啪 a\ry key. 



Tiicsc -fouv toluwms 
ave〆 七 vevy 


interests VARCHAR(100) default NULL, 一广 』㈣ 

' ’ ' 、 tv^cakm^ >witn 

seeking VARCHAR(100) default NULL, ALTBR TABLE. 

PRIMARY KEY (contact id) 


) 
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breaking apart data 


A closer look at the hoh - atomic location column 

Sometimes Greg just wants to know someone’s state or city, so the location 
column is a good candidate to break apart into two columns. Let’s see what the 
data in the column looks like: 


File Edit Window Help Location Location Location 


--> SELECT location FROM my—contacts; 

+- + 

I location | 

+- + 

I Seattle, WA | 

I Natchez, MS | 

I Las Vegas, NV | 

I Palo Alto, CA I 
I NYC, NY I 



A bit o( the daia -fv-om 


the lodd'bioh 匕 olurvm o*P v , 

the r,y^o^is table- Seattle, WA r^o Ictw 

Natchez, MS 、夕 


Ci*ty 




r MS 

as r NV 


Las Vegas r NV 
Palo Alto, CA 
NYC, NY 




This data is consistently formatted. First is the city 
name, followed by a comma, and then a two-letter state 
abbreviation. Because the data is consistent, we can 
separate the city from the state. 

它 n - 

Why do we want to separate the city from the 
state? 

What do you think we’re doing next? 
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ALTER 


Look for patterns 


Every location column in the my—contacts table follows the 
same pattern: City Name, followed by a comma, and then the 
two-letter state abbreviation. The that fact it’s consistent and 
follows a pattern will help us break it down so it’s more atomic. 


City Name, XX 

七 always -firoht o( 

state abbirevia-tioh may ih ha^dy... 


TV,ese last W 

.a state m ouv table. 


We can grab everything in front of the comma so we 
can put it in a column containing city names. 

City Name , 

产 I 

I/Ve r\tt& a -fur\tt»oir\ allows I 

US -to yab cvcv-ytiimj bc-fov-c | 

"the Con\n\B... 


And we can take the last two characters of our location 
column to put in a new column called state. 

XX 

… I^d we heed a -fuh^ioh that will 
gv-ab. -the last -two 


厂 （parpen your pencil 


Write an ALTER TABLE statement that adds city 
and state columns to my_contacts. 


■awwd w mmod mv 
'(o^w^owa ^ mmod aav 
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string functions 


A few handy string fuwetiows 

We’ve located two patterns. Now we need to grab the state 
abbreviation and add it to a new state column. We also need 
everything in front of the comma for a city column. After we create 
our new columns, here’s how we can extract the values we need: 


To SELECT the last two characters 

Use RIGHT () and LEFT () to select a specified number of characters 
from a column. 


Text values anct 
values storect 

in CHAR or 

VARCHAR 

columns are 


known as strin gs. 


SELECT RIGHT(location, 2) FROM my contacts 

This is -the Column 
•bo use- 


S-b\rt ai -the Rl6i\\T 

side o-p -the dolurnh. 

^Vou e,av\ use LEFT ih 

exactly the same way.) 


This is how 
•to sd^-t -fv-om 

side o-f -the 匕。 lur»m. 


To SELECT everything iw front of the comma 

Use SUBSTRING—INDEX () to grab part of the column, or 
substring. This one will find everything in front of a specific 
character or string. So we can put our comma in quotes, and 
SUBSTRING INDEX () will select everything in front of it. 


String functions 
allow you to 
select part ol a 
text column. 


SELECT SUBSTRING 



This yabs pairt o( the doluwm 

or subs-tv'mj. H looks (or the 
s-tir'mj ih s'mjlc quotes (m -this 
C3sc, its d donrtnrtd) dhd yrdbs 
cvcv-y-thihj \y\ -Pirohi it 


INDEX(location, 1 , 

, r 

ttevVs 七 he dommd 

匕 ommd 灼 d is 

looking -fov. 


Agai^ the 

匕 olumh 



,1) FROM my_contacts; 

^ 一 

This IS the tvi^ky pa\rt Its T because it's 
looking -Pov- the +iv-st 匕 omma. |<f i 七 weve W Z W 
it would keep gomj [Av\h\ it -fouhd a stCov\d 

Bv\d jvab cvc\ry-th*m 5 m -fv-ohi o( -that 
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ALTER 




SQL possesses a number of functions that let you manipulate string values in your tables. 
Strings are stored in text columns, typically varchar or char data types. 

Here’s a list of some of the more common and helpful string functions. Try each one for 
yourself by typing in the select statements. 

SUBSTRING (your—string, start_j>osition, length) gives you part of your—string, 

starting at the letter in the start—position, length is how much of the string you get back. 

SELECT SUBSTRING('San Antonio, TX' , 5, 3); 

UPPER (your—string) and LOWER (your 一 string) will change everything in the string to 
uppercase or lowercase, respectively. 

SELECT UPPER('uSa'); 

SELECT LOWER('spaGHEtti'); 

reverse (your 一 string) does just that; it reverses the order of letters in your string. 

SELECT REVERSE('spaGHEtti'); 

ltrim( your 一 string) and rtrim (your 一 string) returns your string with extra spaces removed 
from before (to the left of) or after (to the right of) a string. 

SELECT LTRIM(' dogfood '); 

SELECT RTRIM(' catfood '); 


length (your—string) returns a count of how many characters are in your string. 

SELECT LENGTH('San Antonio, TX '); 


IMPORTANT: string functions do NOT change the data stored in your 
table; they simply return the altered strings as a result of your query. 
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whafs my purpose? 


to + 


We’re trying to take the information in our location column and transfer 
it into two new columns, city and state. 

Here are the steps we’ll take to do that. Match each step to the SQL 
keyword or keywords that we need to accomplish that particular step. 


SUBSTRING 一工 NDEX() 


SELECT 


1. Take a look at the data in a particular 
column to find a pattern. 


ADD COLUMN 


LEFT 


RIGHT 


2. Add new empty columns into our table. 

ADJUST 

3. Grab part of the data from a text column. 


DELETE 


ALTER TABLE 

4. Put the data we grabbed in step 3 into 
one of the empty columns. 


UPDATE 


INSERT 
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► i^swers on page 228 



ALTER 


We know how to use all the right pieces, but we 
still don’t know how to put them together efficiently. 
Maybe we could try using those string functions with 
an UPDATE statement... 


With what we know so far, we would 
have to do an UPDATE statement, 
one record at a time, with a SELECT 
to get the right data. 

But with SQL, we can combine our statements. 
Turn the page to see how to put the values in our 
new columns. 
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whafs my purpose solutions 


% 令 

_ + 

We’re trying to take the information in our location column and transfer 
it into two new columns, city and state. 

Here are the steps we’ll take to do that. Match each step to the SQL 
keyword or keywords that we need to accomplish that particular step. 


SUBSTRING 


工 NDEX() 


ADD COLUMN 


RIGHT 





SELECT 


.Take a look at the data in a particular 
column to find a pattern. 


2. Add new empty columns into our tabic. 



3. Grab part of the data from a text column. 



LEFT 


adjust 


ALTER TABLE 


DELETE 


4. Put the data we grabbed in step 2 into 
one of the empty columns. 



UPDATE 


INSERT 
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ALTER 


Use a current column to fill a new column 

Remember our UPDATE syntax? We can use that to set every row in our table to contain the 
same new value. The statement below shows the syntax for changing the value of every 
row in a column. In place of newvalue, you can put a value or another column name. 


UPDATE table name 



v-oy/ \ y \ ou\r table is set, 
o^c at 3 "time, "to -this value- 


SET column name = newvalue; 


To add data to our new city and state columns, we can use the 
string function RIGHT () inside that UPDATE statement. The string 
function grabs the last two characters from the old location 
column and puts them into the new state column. 


UPDATE 


contacts 


SET state = RIGHT(location, 2) 


s the hCW CoUy, 
士饮 o“ir si^ic daia. 





o ^ 



But how can that work? There's 
no WHERE clause to tell the 
table WHERE to UPDATE. 


It will work without a WHERE clause. 
Turn the page to see how. 
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combining sql statements 


How our UPPATE awd SET combo works 

Your SQL software interprets the statement for each row in the 
table one at a time; then it goes back and starts over until all the 
state abbreviations are split out into their new state column. 


my contacts 


contactjd 

location 

city 

state 

1 

Chester, NJ 



2 

Katy, TX 



3 

San Mateo, CA 





O-f 


f[Y\d ouv- 

UPDATE my_contacts S 公 L statement 

SET state = RIGHT(location, 2); 


Let’s see it in action on this example table. First time through, it 
takes the location for the first row and operates on it. 

Then it starts to run through the whole table again a second 
time, finds the location in the second row, operates on it, and so 
on, until all the state records are split and it has no more records 
that match the statement. 


You can use 
string functions in 
coniLination witk 


SELECT ， UPDATE ， 
anJ DELETE. 


pivs 七 tlW'C 
七 V^ou# 


UPDATE my_contacts 
SET state = RIGHTCChester^NJ'^) 


Takes kst record^ 
orates ov> \i 


Sedohd tirwc _ UPDATE my_contacts 

thv-ougli ’ 




SET state = RIGHT( a Katy, TX',2) 


|s(o>w sttor\A 


OYit 


Thivd a^d -Pihdl 
thirouak 


because theve av-c 
o"ly thlrcc Ytto\rds 


UPDATE my_contacts 
SET state = RIGHT( f San Mateo, CA a ， 2) 


tW>vd 




230 Chapter 5 




ALTER 



Altercross 

How does a crossword help you learn SQL? Well, it 
makes you think about commands and keywords 
from this chapter in a different way. 



Across 

2._(your_string) returns your string with extra spaces 

removed from before (to the left of) a string. 

4. Our table can be given new columns with the ALTER 

statement and_COLUMN clause. 

6._(your_string) does just that, it reverses the order of 

letters in your string. 

8. ALTER TABLE projekts_TO projectjist; 

9. You can use_functions in combination with SELECT, 

UPDATE, and DELETE. 

10. SUBSTRING( your_string, start_position, length) gives you 
part of your_string, starting at the letter in the start_position. 
_is how much of the string you get back. 

11. Use_to change the name of your table. 


Down 

1. Use this keyword to alter the type of data stored in a column. 
3. You can only have one AUTOJNCREMENT field per table, it 
has to be an_data type. 

5. When you no longer need a column, use_COLUMN 

with ALTER. 

7. Values stored in CHAR or VARCHAR columns are known as 
these. 

12. Use this clause with ALTER when you only wish to change 
the data type. 
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ALTER 


%Sharpen your pencil 

Solution 

from page 210. 

TV>c old \_bc/、as 
fectowc ^v-ojjd, awd 
七 ha 七 C.oluwy\ C •。扒 *t^ s 
七 V>c au*to -… ⑽ wcyrb% 

p\r'iwav-Y values. 


Sketch how the table will look after you run the command on page 210. 

project list 


proj 一 id 

dcscriptiowofproj 

coMtractorowjob 

1 

outside house 
painting 

Murphy 

t 

kitchen remodel 

Valdez 

3 

wood floor 
installation 

Keller 

4 

roofing 

Jackson 



Altercross Solution 



you are here ► 


233 





6 adV^ncea SELECT 


♦Seeing your data with ♦ 

new eyes 



It’s time to add a little finesse to your toolbox. You already 

know how to SELECT data and use WHERE clauses. But sometimes you need 
more precision than SELECT and WHERE provide. In this chapter, you’ll learn 
about how to order and group your data, as well as how to perform math 
operations on your results. 
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organizing existing data 


Pataville Video is reorganizing 

The owner of Dataville Video has a badly organized 
store. In his current system, movies can end up on 
different shelves depending on which employee is 
shelving them. He’s ordered new shelves, and he 
thinks it’s great time to finally label each of his 
movie categories. 


VlDQQ 



In the current system, true and false values are used for 
types of movies. This makes figuring out how to categorize 
difficult. For example, if a movie has both T for comedy 
and T for scifi, where should it be shelved? 


To: 


Dataville Video Staff 
Set ： Nerves mean new categories-. 


E 士二: .二 

categories: 

Action & Adventure 
Drama 
Comedy 
Family 
Horror 

SciFi & Fantasy 
Misc 

= 以 二二 ^ 

Let’s do lunch, 

Your boss 


^ av^d W F arc sWt 
jfov True av>a False 


movie table 


丁 his is y/hch the s-fcovc 
ad<^ui\rcd a dopy. ^ 




rating 

drama 

comedy 

action 

gore 

s<ifi 

for 一 kids 

cartoon 

purchased 


Monsters, Inc. 


■■ 


mm 

■ 

■ 


■■ 

3-6-2002 


The Godfather 

mm 

■B 


■■ 

■ 

■ 

■a 

■a 

2-5-2001 


Gone with the Wind 


■■ 


mm 

■ 

■ 

mm 

mm 

11-20-1999 


American Pie 

mm 

mm 


mm 

■ 

■ 

mm 

mm 

4-19-2003 


Nightmare on Elm Street 

mm 

mm 


■■ 

■ 

■ 

mm 

mm 


mm 

Casablanca 

PG 

■■ 


mm 

■ 

■ 

mm 

mm 

2-5-2001 



All -these dolum^s C>cisi so that v/C tav\ dusiomcv 

'uestio 灼 s dbou 七 3^ mdividual movie- 
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advanced SELECT 


Problems with our current table 

Here’s a rundown of the problems Dataville Video has with the current table. 


When movies are returned，we don’t know where 
they belong. 

If we have T values for a number of the columns in the table, 
there’s no clear way to know where that movie needs to be shelved. 
Movies should always be associated with a single category. 


People aren’t clear what the movie is about. 

Our customers get confused when they spot a gory cover in 
the comedy section. Currently none of our T/F values take 
precedence over any others when movies are shelved. 


Adding True and False data is time-consuming, 
and mistakes often happen. 

Every time a new movie comes in, it has to be inserted with all 
those T/F columns. And the more of those that get entered, the 
more errors that crop up. Sometimes a column that should have 
been T is accidently entered as F, and vice versa. A category 
column would help us double-check our T/F columns, and 
eventually we might be able to get rid of those T/Fs altogether. 


What we need here is a category column to speed up 
shelving, help customers figure out what type of movie 
it is they’re renting, and limit errors in our data. 

礙 ，货私 M - 

How would you reorganize the current columns into new categories? Are 
there any films that might fit into more than one of the new categories? 


you are here ► 


237 






ALTERing current data 


Matching up existing data 

You know how to ALTER your table to add in the new category 
column, but adding in the actual categories is a bit trickier. Luckily, 
the data that’s already in the table can help us figure out the category 
for each movie, without us actually having to watch each one. 
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advanced SELECT 


Populating the new column 

Now we can translate those sentences into SQL 
UPDATE statements: 


UPDATE movie 一 table SET category = ' drama 1 where drama = ' T'; 

UPDATE movie 一 table SET category = ’ comedy ’ where comedy = 'T'; 

UPDATE movie 一 table SET category = 'action' where action = 'T'; 

UPDATE movie 一 table SET category = ▼horror' where gore = 'T'; 

UPDATE movie 一 table SET category = 'scifi' where scifi = 'T'; 

UPDATE movie table SET category = 'family' where for kids = 'T'; 


UPDATE movie table SET category = 'family' where cartoon = 'T' AND rating = 'G 


UPDATE movie 一 table SET category = 'misc' where cartoon = ' T' AND rating <> ' G'; 

一 / 

^ ih 9 is c^ual h> 


^hdrpen your pencil 


Fill in the category value for these movies. 

movie table 


title 

rating 

drama 

comedy 

action 

gore 

scifi 


cartoon 

category 

Big Adventure 


■ 

■ 



B 


■ 


Greg: The Untold Story 

PG 









Mad Clowns 

R 

F 

F 

F 

T 

F 

F 

F 


Paraskavedekatriaphobia 

R 

T 

T 

T 

F 

T 

F 

F 


Rat named Darcy, A 


■ 

■ 


D 

n 

■ 

■ 


End of the Line 










Shiny Things, The 

PG 









Take it Back 

■■ 









Shark Bait 










Angry Pirate 

PG 









Potentially Habitable Planet 

PG 




D 

■ 

■ 

■ 



Does the order in which we evaluate each of the T/F columns matter? 
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sharpen solution 


%|hdrpen your pencil 

Sotution 


Fill in the category value for these movies. 

movie table 


title 

rating 

drama 

comedy 

action 

gore 

scifi 


cartoon 

category 

Big Adventure 

G 

■ 

■ 

■ 


a 

■ 

■ 


Greg: The Untold Story 

PG 








action 

Mad Clowns 

R 

F 

F 

F 

T 

F 

F 

F 

ho\r\ro\r 

Paraskavedekatriaphobia 

R 

T 

T 

T 

F 

T 

F 

F 


Rat named Darcy, A 

G 

F 

F 

F 

F 

F 

T 

F 

-family 

End of the Line 

■■ 

■ 

■ 


■ 

B 

■ 

■ 


Shiny Things, The 

PG 









Take it Back 

■■ 









Shark Bait 










Angry Pirate 

PG 









Potentially Habitable Planet 

PG 


■ 

D 


■ 

■ 

■ 



TV question marks mcart d 匕 oluwm was dilated by r^ort 

七 erne UPDATE. TVis value Will or. 

七 order tV^c UPPATts weve 伙 6u 七 cd. 

Does the order in which we evaluate each of the T/F columns matter? /cs, i-t dots matter. 


The order does matter 


Order matters. 


For example, if we go through the columns in order 
'Paraskavedekatriaphobia' would end up being 
classified as scifi, even though it might be more of a 
comedy. We don’t know if it should be considered 
comedy, action, drama, cartoon, or scifi. Since it’s 
unclear where it belongs, it might best be placed in 
the misc category. 


Two UPDATE 

statements may 
ckange tke same 
column’s value. 
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o 


0 


^ 

That seems fine for a small table, but 
what if you had hundreds of columns? Is there 
some way we could combine all those UPDATE 
- statements into one big one? 




Well, you could write one big UPDATE 
statement, but there’s a better way. 

The CASE expression combines all the UPDATE 
statements by checking an existing column’s value 
against a condition. If it meets the condition, the 
new column is filled with a specified value. 

It even allows you to tell your RDBMS what to 
do if any records don 9 t meet the conditions 


Here’s its basic syntax: 



This -the 
CASE cxpvcssioh. 


WrttN Cov\d'\hov\ 

is me 七 … 

THEN sc*t value 

C.oluw»y\ *to value’ 


UPDATE my table 
SET new column : 


TV^c value m 
， s 一 y kvc 

f \)t *fco 

3 ^vo\>v'»a*bc vaWc tclov/ 


value bclov/. 


CASE 


WHEN columnl 


somevaluel 


THEN newvaluel 


姆 a di-Pfcvcht 〆 
^Ohdrtioh is md. 

T 卿 se 七七 he value 
Y\C^ toluwm *to 

七 Wis d'iWcv-cv\*t value. 


This chds -the CASE 
cxpr CSS i olr> air>( j the Ch-ti^c 
UPDATE sUc^i 

OocCSusc ris -followed by 
3 scmi^oloh). 


WHEN column2 


somevalue2 



THEN newvalue2 


ELSE newvalue3 


The ihdeh-tih^ 
doesh t do 

io ihe expression; rt 

just rvtdkes it c^sicv- 
io brat\c whats 
go'mg oh whch you 
look at the todt- 


END 


此代 oUk 

yts 七 W»s value msUad. 
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a CASE for UPDATE 


UPDATE with a CASE expression 

Let’s see the CASE expression in action on our movie—table. 


UPDATE movie 一 table 
SET category = 

CASE ^ 

WHEN drama = f T f THEN T drama▼ 
WHEN comedy = f T f THEN } comedy } 
WHEN action = ! T ! THEN 1 action 1 
WHEN gore = ▼T▼ THEN ▼horror▼ 
WHEN scifi = ! T ! THEN 1 seifi 1 
WHEN for 一 kids = ! T ! THEN 1 family 1 
WHEN cartoon = ! T ! THEN 1 family* 
ELSE ! misc ! 


n«s »S as UPPATt ^ 

一 table SET 二如 a^a 

d^rama =• T’ 一 Wt W 办 a 

y/V^oIc lot less bi^\ 


END 






w\is£. 


The values that 赠 e uhkhowh wheh we 
used UPDATE oh i-b owh -to populate the 
hCW 匕。一竹瞻 have da-tegov-y values. 


movie table 


Bu 七 r\o*tidc ho 如 y/e also iiavc r\cv/ 


values -fov P ,v "^ c 

'Ehd of *t^c Lme’. 


a 灼 dl 



Big Adventure 


Greg: The Untold Story 


Mad Clowns 


Paraskavedekatriaphobia 


Rat named Darcy, A 



Hnnnnnnn^^l 



action 


horror 


drama 


End of the Line 


Shiny Things, The 


Take it Back 


Shark Bait 


R T F F T T F T drama 


G 


T 


comedy 


family 


Angry Pirate 


PG 


T 


T 


comedy 


Potentially Habitable Planet PG 


T 


T 


comedy 
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advanced SELECT 


As each movie title’s T/F values are run through the CASE statement, 
the RDBMS is looking for the first'T' to set the category for each film. 

Here’s what happens when 'Big Adventure’ runs through the code: 


UPDATE movie table 


SET category = 

CASE 

WHEN drama = ! T ! 
WHEN comedy = ▼T 
WHEN action = ! T 
WHEN gore = ! T ! 
WHEN scifi = ! T ! 
WHEN for kids = 


THEN 1 drama 1 ^ 

▼ THEN f comedy f 
1 THEN ▼action〆 
THEN f horror f 
THEN 1 scifi 
! T ! THEN 1 family 1 


， ho yet 

• y\o yc*t 

FALSE-* ho ^ategov-y yc-t 
. y\o 匕 a 七 ye 七 

.FALSE ： y\o daiejov-y ye 七 
FALSE ： y\o dategov-y yet 


WHEN cartoon = ! T ! THEN 
ELSE ! misc ! 

END; 


family 7-RU& da-tc^ov-y set -to '-family, 

ar\d wc sk'if *to *b^c ENP 

c%i*b dodc- 


Let’s do one with multiple matches. Again, we’re looking for the first T value 
here to set the category. 

Here’s what happens when 'Paraskavedekatriaphobia' runs through the code: 

UPDATE movie table 

TRWE: ^a-tcgoiry sei -to dva^a; 

^ skip ihc E/VD exit 
uhc Code- /\|| oulr T" 

values ighov-cd. 

WHEN gore = ! T ! THEN ▼horror▼ 

WHEN scifi = ! T ! THEN 1 scifi 1 
WHEN for—kids = ! T ! THEN 1 family 1 
WHEN cartoon = ! T ! THEN 1 family 1 
ELSE ! misc ! 

END; 


SET category = 

CASE 

WHEN drama = ▼T▼ THEN 1 drama 1 < 
WHEN comedy = f T f THEN f comedy f 
WHEN action = ! T ! THEN 1 action 1 
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in CASE of problems 


Looks like we have a problem 

We may have a problem. ’Great Adventure’ is an R-rated cartoon. 
Somehow it ended up categorized as ’family’. 



MESSAGE 


Date .Today. 

To The Boss.. 


Time 


mi 


WHILE YOU WERE OUT 

My angry pastorner 


Telephoned 
Called to see you 
Wants to see you 


Please call 
Will call again 
Returned your call 


message …… Som ed^oi^.M. 

watching a cartoon with a lot of ppof qr^ty, 

ok! now he keeps.chasing croord 


and calling. ㈣ . 9 0 ❷ @ 


Taken By. 


Me 


URGENT 
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Sharpen your pencil 




Change the CASE expression so that cartoons get put in the 'misc' 
category, not 'family'. If a cartoon has a G rating, put it in the 
family category. 





How might we use the R rating to keep this 
sort of thing from happening in the future? 
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another sharpen solution 


%3harpen your pencil 

Solution 


Change the CASE expression to test for the conditions that set a 
cartoon to 'misc' instead of'family'. If a cartoon has a G rating, put 
it in the family category. 


UPDATE movic__table 
SET — 

CASE 

IVI+EN dv-ama — { V THEN 

comedy - T T 刪 Comedy 
athoY\ — THEN ^athoY\ 

3 。 代二丫 THEN Wr。〆 

lA/ttEN sdi-f i - THEN 

1/VttEN 一 kids 二 'T’ THEN family 

l/VHEK dav*too 灼二 T’ ANP v-atmj — THEN family 

ELSE VW ^ 

tcd ^ - ^'t thch .t gets a datcgoiry o-P Lil/. 


END ； 


tliereicire no o 

Dumb Questions 


Do I have to use the ELSE? 

It's optional. You can simply leave that line out if you don’t 
need it, but it’s nice to have to update the value of your column 
when nothing else fits. It's better to have some sort of value than 
NULL, for example. 

What happens if I leave off the ELSE but none of the 
WHEN conditions match? 

No values will be changed in the column you are updating. 


What if I want to only use the CASE expression on some 
columns but not others? For example, if I wanted to do a 
CASE where my category = 'misc'. Can I use a WHERE? 

Yes, you can add a WHERE clause after the END keyword. 
The CASE will only apply to those columns that match the WHERE. 

Can I use a CASE expression with anything other than 
UPDATE statements? 

Yes. You can use a CASE expression with SELECT, INSERT, 
DELETE, and, as you’ve seen, UPDATE. 


246 Chapter 6 




advanced SELECT 



CASE CONSTRUCTION 


Your boss, always a bit wishy-washy, has decided to change 
things up a bit. Read his email and write a single SQL 
statement that will accomplish what he wants. 


It turns out that the new categories are causing customers to 
have a tough time finding movies. Write a statement that gets 
rid of the new R-rated categories you just created. 


To . DataviUe Video Staff 

二二 卜二^ cate9 ° ries! 

My happy video family, 

rve decided to cr ， a == s n s ==e shelved 
thinking that R-rated Let ’s _ 

in a different section than ^ anu 
create 5 new categories. 

horror-r 

action-r 

drama-r 

comedy-r 

scifi-r 

1 , r rated movies in the misc 

And if there are any G-rate^o 
section, move 'em to Family. 

I Thanks. That'll be great, 

I Your boss 


Finally, delete all those T/F columns we don’t need anymore. 
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case construction solution 


r 


CASE CONSTRUCTION SOLUTION 

Your boss, always a bit wishy-washy, has decided to change 
things up a bit. Read his email and write a single SQL 
statement that will accomplish what he wants. 

UPDATE movic — *tablc 
SET ^aic<\o\rv — 

CASE 

IVI+EN dv-ama — { V AND v-atmg — ^ THEN 'dv-ama-r 
1/VttEK Comedy — { V AKD — ^ TttEK Yomcdy-V 

1/VttEN achoY\ — { V AND v-atmg — TWBH W*tio 灼 ~V 
iVttEN jo\rc — AND — THtN 、 o\r\ro\r-\r’ 

1/VttEK s^i-fi =• { T f AKD v-atmj — THEN 

1/VttEK ^aiejov-y — mis^ AKD v-atmg — THEN family 

Em¬ 


it turns out that the new categories are causing customers to 
have a tough time finding movies. Write a statement that gets rii 
of the new R-rated categories you just created. 

UPDATE movie— tabic 
SET daiejov-y — 

CASE 

1/VttEK ^aiejov-y — 'dv-ama-r THEN 1 dv-ama , 

1/VttEN ^a-tejov-y — 1 domcdy-v- > THEN ^on\cdy 
WWBH ^aiejov-y — W 七 ••⑽ -V THEN W*(W 
iVttEK ^atejov-y — 、 o\r\ro\r-V TWB-H 、 o\r\ro\r’ 

1/VttEN ^aic^ov-v — Wi-fiV THEN 
職 

Finally, delete all those T/F columns we don’t need anymore. 

Alter table movic__-tatic 
DROP COLUMH drama, 

DROP COLUMH domedy, 

DROP COLUMN acho^ 

DROP COLUMN 
DROP COLUMH st\(\ f 
DROP COLUMN forJc\ds, 

DROP COLUMH tarioo^ 


To. Dataville Video Staff 

Sc ， N- B ^ 

My happy video family, 

>'ve decide 

create 5 new categories. 

horror-r 
action-r 
drama-r 
comedy-r 
scifi-r 

,r rated movies in the misc 
And if there are any G-rate^o 

section, move ’em to Fami y. 

Thanks. That'll be great, 

Your boss 


L 


J 
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Tables can get messy 

When a movie arrives at the store, it gets added to our table and becomes the newest 
row in our table. There’s no order to the movies in our movie table. And now that it’s 
time to reshelve our movies, we have a bit of a problem. We know that each of the 
new shelves holds 20 movies, and every one of the more than 3,000 movies has to 
have a sticker on it indicating its category. We need to select the movies in each 
category^ in alphabetical order within its category. 

We know how to query the database to find all of the movies in each category, but we 
need them listed alphabetically within their categories somehow. 


movie table 



- Nsx- - 、 

Big Adventure 


family 


3-6-2002 


84 


Greg: The Untold Story 


PG 


action 


2-5-2001 


85 


Mad Clowns 


R 


horror 


11-20-1999 


86 


Paraskavedekatriaphobia 


R 


action 


4-19-2003 


87 


Rat named Darcy, A 


G 


family 


4-19-2003 


88 


End of the Line 


R 


misc 


2-5-2001 


TV>CSC avc just a ^ ^ 
代七 ^ \000 mov\cs 

Pa-tav\Hc Video V^as *m 




Shiny Things, The 


drama 


3-6-2002 


Take it Back 


comedy 


2-5-2001 


91 Shark Bait G misc 11-20-1999 


92 Angry Pirate PG misc 4-19-2003 


93 Potentially Habitable Planet PG scifi 2-5-2001 






How would you organize this data 
alphabetically using a SQL statement? 








SELECT overload 


Wc need a way to organize the data we SELECT 

Each one of the more than 3,000 movies has to have a sticker on it 
indicating its category. Then it has to be shelved in alphabetical order. 

We need a master list of the movies in alphabetical order 
by title for each category. So far, we know how to SELECT. We 
can easily select movies by category, and we can even select movies by 
first letter of the title and by category. 

But to organize our big list of movies means that we would need to 
write at least 182 SELECT statements: Here are a just a few of them: 


SELECT 

title. 

category 

FROM 

movie 

table 

WHERE 

title 

LIKE 

'A%' 

AND 

category 

SELECT 

title. 

category 

FROM 

movie 

table 

WHERE 

title 

LIKE 

'B%' 

AND 

category 

SELECT 

title. 

category 

FROM 

movie 

table 

WHERE 

title 

LIKE 

'C%' 

AND 

category 

SELECT 

title. 

category 

FROM 

movie 

table 

WHERE 

title 

LIKE 

'D%' 

AND 

category 

SELECT 

title. 

category 

FROM 

movie 

table 

WHERE 

title 

LIKE 

'E% ' 

AND 

category 

SELECT 

title. 

category 

FROM 

movie 

table 

WHERE 

title 

LIKE 

'F%' 

AND 

category 

SELECT 

title. 

category 

FROM 

movie 

table 

WHERE 

title 

LIKE 

'G%' 

AND 

category 



户 ss 二 


This is 七 he Iciicv of ihc 
alphabci "tha 七七 he movie 
"titles should wrth. 


'family'; 
'family'; 

* family'; 

* family'; 
'family'; 
'family'; 
'family'; 

夕 


And -this is the Caic^o\ry 
we’ve looking -Pov. 




Its /0Z <^uc\rics because wc have 7 daicjovics a^d Z^> Iciicv-S o-f -the 
alphabet This numbev does〆 七 i^ludc movies iha-t have a humbev ai -the 

ok theiv hi\cs (like 'lOl DaUa-tia^ ov { ZOOl ： A Spade Odyssey). 

f=n r- - 

111 它货 


Where do you think titles that begin with a 
number or a non-letter character — like an 
exclamation point — will appear in the list? 
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^harpen your pencil 


We still have to manually alphabetize the titles within their category 
list using the letters that follow the initial 'A' to decide the order. 

Take a closer look at some of the output from just one of our 182 (or 
more) queries. Try alphabetizing the list of movie titles by hand. 


SELECT title, category FROM movie—table WHERE title LIKE ' A % r AND category = 'family'; 




A -Pew o( 


ou\r 


°[^y results 


title 

category 

Airplanes and Helicopters 

family 

Are You Paying Attention? 

family 

Acting Up 

family 

Are You My Mother? 

family 

Andy Sighs 

family 

After the Clowns Leave 

family 

Art for Kids 

family 

Animal Adventure 

family 

Animal Crackerz 

family 

Another March of the Penguins 

family 

Anyone Can Grow Up 

family 

Aaargh! 

family 

Aardvarks Gone Wild 

family 

Alaska: Land of Salmon 

family 

Angels 

family 

Ann Eats Worms 

family 

Awesome Adventure 

family 

Annoying Adults 

family 

Alex Needs a Bath 

family 

Aaargh! 2 

family 
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sharpen solution 



We still have to manually alphabetize the titles within their category 
list using the letters that follow the initial 'A' to decide the order. 

Take a closer look at some of the output from just one of our 182 (or 
more) queries. Try alphabetizing the list of movie titles by hand. 


SELECT title, category FROM movie—table WHERE title LIKE ' A %' AND category = 'family'; 


title 

category 

Aaargh! 

family 

Aaargh! Z 

family 

Aardvarks Wild 

family 

Acting Up 

family 

After the Clowns Leave 

family 

Airplanes and Helicopters 

family 

Alaska: Land of Salmon 

family 

Alex Needs a Path 

family 

Andy Sighs 

family 

Angels 

family 

Animal Adventure 

family 

Animal Crackerz 

family 

Ann Eats Worms 

family 

Annoying Adults 

family 

Another March of the Penguins 

family 

Anyone Can ^row Up 

family 

Are You Mother? 

family 

Are YooCP^ylwg Attention? p 

family 

Art for Kids 


Awesome Adventure 

family 


How long did these 
20 movies take you 
to order? 

Can you imagine 
how long it would 
take to order 3,000 
or more movies in 
this way? 


The titles siarh^ You../ 

■fcowav-ds the Chd o+ the o\rdc\r sihde the 
letter -Pollowihg the initial is av\ V, 
but tKch y/c had -to look at -the seventh 
Icttcir ih-to the title bc-Po\rc wc dould wovk 
out wheve cadh movie should be shelved. 
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advanced SELECT 


Try a little ORPER PY 

You say you need to order your query? Well, it just so happens 
that you can tell SQL to SELECT something and ORDER the 
data it returns BY another column from the table. 


" 0 s ^pHscs i h -this 仏 

-the same as ^ 

SfcLECT wejust 


tteve s Jus 七 

like »*t sounds) i*t "tells *tV>c 

b> v-c*tuv-^ *t^c data 
•m al\>^akcti£>al ovdev by 七 1 七 1 


c. 


SELECT title, category 
FROM movie—table 
WHERE 一 

title LIKE ! A% ! 

AND 

category = 


! family ! 


ORDER BY title 



Seriously. Are you telling me this 
is the only way we can alphabetize our 
results? Theres NO WAY Tm doing that 
for every letter of the alphabet. 


Sharpen your pencil 




You’re right. What can we take 
out of the query above to 
make it much more powerful? 


6 T 0 p/ Do tins befote turning th^ ^age. 
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ORDER Sy keyword 


ORPER a single column 


If our query uses ORDER BY title, we don’t need to search 
for titles that start with a particular letter anymore because the 
query returns the data listed in alphabetical order by title. 

All we need to do is take out the title LIKE part, and 
ORDER BY title will do the rest. 


Sharpen your pencil 

Solution 


What can we take out of 
the query above to make 
it much more powerful? 


SELECT title, category 
FROM movie 一 table 
WHERE 一 



category = f family f 
ORDER BY title; 



SELECT title, category 
FROM movie—table 
WHERE 一 

category = ! family 1 
ORDER BY title; 

This time well gc-t the Even kc*t*tcv-, \\si v/*ill 

Ch-tilrc lis-t of movies m mtludc movies i\\ai be— 

"the *f(dmi|y da-tcAov-V. y\umbc\rs m *t»*tlc* 

TV^cy II kc ^'I^rst *m i\\t list 

TW»S \s^*t *t^c t^d -bv^c 
^ do^-t V^avc voom -to ^ ^ 
all V^cvc. TV^cy doy^Wcallthc 
Y/dy *t^V-OU^ Z- 七 1 CS . 


ORDER BY allows 

you to alpkatetically 
orcter any column. 

\iobu 

Jf \vst 七伽 

\)ty^ …办 a 

_^_ 

_^^Title_category 

/, 1 Crazy Alien N \_ family 

/ 10 Big Bugs \ family 

_101 Alsatians_\ family 

13th Birthday Magic \ family 

2 + 2 is 5 family 

3001 Ways to Fall family 

5th Grade Girls are Evil family 

_7 Year Twitch_ / family 

8 Arms are Better than Z/ family 


AaarghU — family 
Aaargh! 2 family 

Aardvarks Gone Wild family 

Acting Up family 

After the Clowns Leave family 

Airplanes and Helicopters family 

Alaska: Land of Salmon family 

Alex Needs a Bath family 

Andy Sighs family 

Angels family 

Animal Adventure family 

Animal Crackerz family 

Ann Eats Worms family 

Annoying Adults family 

Another March of the Penguins family 

Anyone Can Grow Up family 

Are You My Mother? family 

Are You Paying Attention family 

Art for Kids family 

Awesome A Adventuj^ 入 family 
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advanced SELECT 



Create a simple table with a single CHAR(l) column called 'test 一 chars 1 . 

Insert the numbers, letters (both upper- and lowercase), and non-alphabet 
characters shown below in this column, each in a separate row. Insert a space 
and leave one row NULL. 

Try your new ORDER BY query on the column and fill in the blanks in the SQUs 
Rules of Order book shown below. 


0123ABCDabcd!@#$% 八 &* () - 

+=[]{} ； : ， n \l、~, •<>/? 


SQL ? a Kujes of Ovdei 

When you've run your order by q Ue 
fill in the blanks using the order the char^, 
appear in your results to help you. 

Non-alphabet characters show up 

numbers. 


Numbers show up text 

characters. 

NULL values show up 

NULL values show up 
characters. 

Uppercase characters show up 
lowercase characters. 


numbers. 


alphabet 


MhenVO u ， veruny h 0ur0 + RDER BY 

^ N P ut these characters in the 

they appear in the results. 




n 


★ 


? 


RcrwCrwbcir how 
"to *msc\rt 3 
single 七 e? 
ThcyVc iv-idky. 


‘Al” will show up 


‘Al ， 
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exercise solution 


ExeRciSe 


Create a simple table with a single CHAR(l) column called 'test 一 chars 1 . 

Insert the numbers, letters (both upper- and lowercase), and non-alphabet 
characters shown below in this column, each in a separate row. Insert a space 
and leave one row NULL. 

Try your new ORDER BY query on the column and fill in the blanks in the ‘SQL’s 
Rules of Order’ book shown below. 




! n #$% & 1 ()*+,-./0123: ;<=> 
?@ABCD[\] A 、 abcd { 丨卜 


The o\rdc\r thoi-t the 

shoy/h uj> ih youv- v-csults. 

Noie "the spade ai ihe 

/ou\r o\rdc\f be a bit d\^c^i 
dcpchdihg OY\ you\T RDB/l/JS. The 

foml hc\rc is io khow ihai thcv-c 
IS 如 o\rdc\f, av\d wha-t i\)C o\rd^ 
is (or youv- RDB/WS. 


SQL ? a K 和 of Ovdei 

When you've run your order by q Ue 
fill in the blanks using the order the ch ar ^ 
appear in your results to help you, 

Non-alphabet characters show up 

before div\A a(itr numbers. 

Numbers show up bc-Pov；c text 
characters. 

NULL values show up kc-fov-c numbers. 

NULL values show up bc-fov-c alphabet 
characters. 

Uppercase characters show up before 
lowercase characters. 

“A 1” will show up behove “Al”. 


Mhenvou've run your order by 

^ n P ut these characters in the 

they appear in the results. 


& 〜 


!l 


★ 


9 


（决 + 二？® 


256 Chapter 6 




















advanced SELECT 


ORPER with two columns 


Seems like everything is under control. We can alphabetize our 
movies, and we can create alphabetical lists for each category. 


Unfortunately, your boss has 
something else for you to do... 


Fortunately, you can order multiple 
columns in the same statement. 


To: 

From ： 

Subject: 


DataviUe Video 


Staff 


The Boss 

Out with the old (movies) 


^ ’ oh to aet rid of some of the movies 

4 


That would be great 
Your boss 


*to wake suve 

sW — 如 


SELECT title, category, purchased 

FROM movie—table 

ORDER BY category f purchased; 



This will be "the 七 dolurvth o\rdcV"cd- 
II get a lis-t o( cvciry r^ovie ih -the 
o\rde\red by ^ategov-y. 


6olumv^ v^as beev' ovdcv-cd. 





Will the oldest movies show up first or last in each 
category? And what do you think will happen if two 
movies are in the same category with the same 
purchase date? Which will show up first? 
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sorting by multiple columns 


ORPER with multiple columns 

You’re not restricted to sorting by just two columns. You can sort 
by as many columns as you need to get at the data you want. 

Take a look at this ORDER BY with three columns. Here’s what’s 
going on, and how the table gets sorted. 

SELECT * FROM movie 一 table 

ORDER BY category r purchased, title; 


You can sort 
as many columns 
as you neecL 


pHrst you\f \rcsults avc ov-dcv-cd by 
sihdc that was the Usi 

匕 olumh listed a-f ^ youv- ORVBR B/. 

The results a\rc listed A though Z. 

\C 

Categories I 

starting with I 

A — — -I- ■ 


此如 results UaO, m 

七 k Ule starbm^ A smte 

sov-bed bv a^e, ^ 。 debate 

Pates avc aUays sorted by ycav, 

by WO 也 ky 



Purchased dates 
oldest first 

11 - 20-1999 -- 


Finally, -the \rcsults (ca^h ^ategov-y, 

A，is how 
o\rdc\rcd by pu\rdhasc dale) is 
o\rdc\rcd by title, ol^dih stav-tihg 

with A olhd Chdihg at Z-- 


Titles 

starting with 


4 - 19-2003 


Titles 

starting with 
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advanced SELECT 


An orderly movic^table 

Let’s see what this SELECT statement actually returns 
when we run it on our original movie table. 




movie id 


Ou\r oiri^'mal 
nr»ovic__tablc 

TV\CV-c s y\o veal 
ovdev- V^cvc ； 

j WS 七， 

sV^o>w 

ovdev m >n\\\C\\ 
■t\ic vedovds 
v/cvc mserted 
• ，山 七 tabic 




title rating category purchased 



、 y\ 八 

k. XNy Av XNy 2 


83 

Bobby’s Adventure 

- 、 

G 

- V/ - V - V — 

family 

3-6-2002 

84 

Greg: The Untold Story 

PG 

action 

2-5-2001 

85 

Mad Clowns 

R 

horror 

11-20-1999 

> 86 

Paraskavedekatriaphobia 

R 

action 

4-19-2003 

87 

Rat named Darcy, A 

G 

family 

4-19-2003 

88 

End of the Line 

R 

misc 

2-5-2001 

> 89 

Shiny Things, The 

PG 

drama 

3-6-2002 

90 

Take it Back 

R 

comedy 

2-5-2001 

91 

Shark Bait 

G 

misc 

11-20-1999 

今 92 

Angry Pirate 

PG 

misc 

4-19-2003 

93 

Potentially Habitable Planet 

PG 

scifi 

2-5-2001 







and the ordered results from our query: 


TiVivd dolumy> 七 1 ^七 
v/3s ovdcv-cd 


Pivs 七 dolumy\ 七 ha 七 
v/3s ovdcv-cd 


^Cdohd dolurvth 七 ha 七 
was oYdtYtd 

l 


moviejd 

title 

rating 

category 

purchased 

84 

Greg: The Untold Story 

PG 

action 

2-5-2001 

86 

Paraskavedekatriaphobia 

R 

action 

4-19-2003 

90 

Take it Back 

R 

comedy 

2-5-2001 

89 

Shiny Things, The 

PG 

drama 

3-6-2002 

83 

Bobby’s Adventure 

G 

family 

3-6-2002 

87 

Rat named Darcy, A 

G 

family 

4-19-2003 

85 

Mad Clowns 

R 

horror 

11-20-1999 

91 

Shark Bait 

G 

misc 

11-20-1999 

88 

End of the Line 

R 

misc 

2-5-2001 


Potentially Habitable Planet 
- - i -- -- 


1 ^^^ 

2-5-200U 
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reversing your ORDER 



I don’t like old movies. What if I want to 
see the movies, newest first? Do I just 
have to read the list from the bottom? 


SQL has a keyword that reverses the order. 

By default, SQL returns your ORDER BY columns in 
ASCENDING order. This means that you always get A to Z 
and 1 to 99,999. If you would prefer the order to be reversed, 
you want the data in descending order. You can use the 
keyword DESC right after the column name. 



Dumb Quest! 


9ns 


I thought that DESC was used to get the DESCRIPTION of 
a table. Are you sure this works to change the ORDER? 


Can I use the whole words DESCRIBE and DESCENDING 
in my query to avoid confusion? 


Yes. It's all about context. When you use it in front of a table 
name—for example, DESC movie_table you’ll get a 
description of the table. In that case, it's short for DESCRIBE. 

When you use it in an ORDER clause, it stands for 
DESCENDING and that’s how it will order the results. 


A 


I You can use DESCRIBE, but DESCENDING won’t work. 


Use tke keyworct DESC after your 


column name in ORDER BY clauses 
to reverse tke orcter of your results. 
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advanced SELECT 


Reverse the ORPER with PESO 

Picture your data on a staircase. When you climb up 



This query gives us a list of movies ordered by the 
purchase date, with the newest ones first. For each 
date, the movies purchased on that date are listed in 
alphabetical order. 


SELECT title , purchased 
FROM movie table 


ORDER BY title ASC, 

Wc pui ASC ihcv-c, bui ii^s 
^o-t K>cdcssa\ry. Jusi 

■that ASC is -the dc-Paul-t ov-dev-. 


purchased DESC; 



|jf v/c ordtr ouv- 

data Wo^ 

-to I, Y/c v^avc -to use tv^c 

p££C key^ovd. 
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from videos to cookies 



.DataviUe Video Staff 


jo* uavaviiic 

From ： The Boss 


Set: Freebies all roundl 


伽 S tstacS 

^ fancy 

SQL, everybody can find exactly w 

looking for. 

To reward tonight. 

throwing a little pizza p y 

Show up at 6ish. 

Don't forget to bring those reports! 

Your boss 

PS Don't wear anything too nice I’ve go 
Se booRshelves IVe been itch.ng to 

r6org3niz6 … 
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advanced SELECT 


The Wrl Sprout® cookie sales leader problem 


The troop leader of the local Girl Sprout troop 
is trying to figure out which girl sold the most 
cookies. So far she’s got a table of each girl’s 
sales for each day. 


I need to find the 
winner soon. No one likes 
an angry Girl Sprout. 


0 


O 



EdWma, to^used fy>r\ 
Sprout broo^ Icadcv- 



6 (\r\ 七 Ao 

wade sale N cookie sales 

^ 一 


amouivt 




Sales *fov- 
*t^is distc 


ID 

first_name 

sales 

sale_date 

1 

Lindsay 

32.02 

3-6-2007 

2 

Paris 

26.53 

3-6-2007 

3 

Britney 

11.25 

3-6-2007 

4 

Nicole 

18.96 

3-6-2007 

5 

Lindsay 

9.16 

3-7-2007 

6 

Paris 

1.52 

3-7-2007 

7 

Britney 

43.21 

3-7-2007 

8 

Nicole 

8.05 

3-7-2007 

9 

Lindsay 

17.62 

3-8-2007 

10 

Paris 

24.19 

3-8-2007 

n 

Britney 

3.40 

3-8-2007 

12 

Nicole 

15.21 

3-8-2007 

13 

Lindsay 

0 

3-9-2007 

14 

Paris 

31.99 

3-9-2007 

15 

Britney 

2.58 

3-9-2007 

16 

Nicole 

0 

3-9-2007 

17 

Lindsay 

2.34 

3-10-2007 

18 

Paris 

13.44 

3-10-2007 

19 

Britney 

8.78 

3-10-2007 

20 

Nicole 

26.82 

3-10-2007 

21 

Lindsay 

3.71 

3-11-2007 

22 

Paris 

.56 

3-11-2007 

23 

Britney 

34.19 

3-11-2007 

24 

Nicole 

7.77 

3-11-2007 

25 

Lindsay 

16.23 

3-12-2007 

26 

Paris 

0 

3-12-2007 

27 

Britney 

4.50 

3-12-2007 

28 

Nicole 

19.22 

3-12-2007 


^^drpen your pencil 


The Girl Sprout with the largest total amount sold will win free horseback 
riding lessons. All of the Girl Sprouts want to win, so it’s crucial that Edwina 
figure out the correct winner before things get ugly. 


Use your new ORDER BY skills to write a query that will help Edwina find 
the name of the winner. 
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sharpen solution 



The Girl Sprout with the largest total amount sold will win free horseback 
riding lessons. All of the Girl Sprouts want to win, so it’s crucial that Edwina 
figure out the correct winner before things get ugly. 

Use your new ORDER BY skills to write a query that will help Edwina find 
the name of the winner. 


SELECT -firsi. sales 


FR0A1 dookic__salcs 

ORVBR BY 

Were 


first_name 

sales 

Nicole 

19.22 

Nicole 

0.00 

Nicole 

8.05 

Nicole 

26.82 

Nicole 

7.77 

Nicole 

15.21 

Nicole 

18.96 

Britney 

3.40 

Britney 

2.58 

Britney 

4.50 

Britney 

11.25 

Britney 

8.78 

Britney 

43.21 

Britney 

34.19 

Lindsay 

17.62 

Lindsay 

9.16 

Lindsay 

0.00 

Lindsay 

32.02 

Lindsay 

2.34 

Lindsay 

3.71 

Lindsay 

16.23 

Paris 

26.53 

Paris 

0.00 

Paris 

0.56 

Paris 

1.52 

Paris 

13.44 

Paris 

24.19 

Paris 

31.99 


s ou\r <\uc\ry... 

… 3\rc the \rcsul-ts. 







ei.oe 


啊 .23 




The sales -fov ea 匕 h 3iv«| still 

hd "to be added -together 
^amaWy h> -fihd -the wihw.. 
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advanced SELECT 


SUM can add them for us 


The stakes are high. We can’t make a mistake and risk making our Girl Sprouts angry. 
Instead of adding these up ourselves, we can make SQL do the heavy lifting for us. 


The SQL language has some special keywords, called functions. Functions are bits of 
code that perform an operation on a value or values. The first one we’ll show you 
performs a mathematical operation on a column. We’ll use the SUM function which 
works by totaling the values in a column designated by parentheses. Let’s see it 
in action. 


SELECT 


丁 he SIX/1/1 "fcotals the 

values ih the sales 

i V 

SUM(sales) 



SUM >s kr\ovm as a 

T\\\s means \i pcv-Povms a 於 
at*bior\ OY\ *bv^c doluwm *to I*t 

栎 at's m pa\rc^cscs. 


FROM cookie 一 sales 

WHERE first name = f Nicole 


This \rcsi\rid-ts ihc «\ucv-y -fco only add 
u f Nicole s sdlcs. 0"bhcv*y/isc i*t v/ould be 
the whole o-P -the sales 匕 olur»m. 


| File Edit Window Help TheWinnerls 


> SELECT SUM(sales) FROM cookie sales 


-> WHERE first name = 'Nicole f ; 


+- 

■+ 


I SUM(sales) 

1 


+- 

■+ 


| 96.03 

1 


+- 

■+ 


1 row in set 

(0.00 sec) 




ExeRciSe 


Now we need the other three totals and we’re done. 
But it would be easier if we could do it in one single 
query... 



Try it yourself. Create a table like the cookie_sales table and insert some decimal values in it. 
Then work through the queries you’ll find over the next few pages. 
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GROUP BY works well with SUM and AVG 


SUM all of them at once with ftROUP PY 

There is a way to SUM each of the girl’s sales at the same time. We’ll 
just add a GROUP BY to our SUM statement. This groups all of the 
first name values for each girl and totals the sales for this group. 

^ - - SUM all sales 

i(\uV"CS. 

SELECT first 一 name, SUM (sales) 

FROM cookie—sales ^ogc-tkv- all -the 

GROUP BY firit 一 name ’ 七一一 values. 

ORDER BY SUM(sales)DESC; 

v -〜 ~ - 乂 ^_ 

Wi *to ovdev" by *bV^c 
SUM wc selected 


Wc wah-t -the values displayed 
^igh--to-low so wc see 
wihhcv* move Cosily. 


This sisie^i totals all ihc sales 


firs*_name 

Nicole 


Nicole 


Nicole 


Nicole 


Nicole 


sales 

19.22 


0.00 


8.05 


26.82 


7.77 


15.21 


18.96 


_^ 

first_name 

sales 

Paris 

26.53 

Paris 

0.00 

Paris 

0.56 

Paris 

1.52 

Paris 

13.44 







first name 


sales 


Lindsay 

17.62 

Lindsay 

9.16 

Lindsay 

0.00 

Lindsay 

32.02 

Lindsay 

2.34 

Lindsay 

3.71 


first 一 name 

sales 

Britney 

3.40 

Britney 

2.58 

Britney 

4.50 

Britney 

11.25 

Britney 

8.78 

Britney 

43.21 

Britney 

34.19 



f[Y\d Vnrmev* 
is ^ - ^ 


File Edit Window Help TheWinnerReallyls 


> SELECT first_name, SUM(sales) 

-> FROM cookie 一 sales GROUP BY first—name 
-> ORDER BY SUM(sales); 

+-+-+ 


first name | sum(sales) 

-L 

十 

Britney | 

| 107.91 

Paris | 

| 98.23 

Nicole | 

| 96.03 

Lindsay | 

| 81.08 


+-+-+ 

4 rows in set (0. 00 sec) 
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advanced SELECT 


m with frROUP PY 

The other girls were disappointed, so Edwina has decided to give 
another prize to the girl with the highest daily average. She uses 
the AVG function. 

Each girl has seven days of sales. For each girl, the AVG function 
adds together her sales and then divides it by 7. 


all 七 he -fivs*t values... 


… bu 七 "this 七 irwe y/cVc 

avcv-agihg the v^lue. 


firs*_name 

Nicole 


Nicole 


Nicole 


Nicole 


Nicole 





SELECT first 一 name, AVG (sales) 

FROM cookie 二 sales 網 adds M 0^"“ ••〜 
GROUP BY first—name; divides by ihe 

"total hurt.bcir o( values -fco *f_md 
^ - - avenge value ihai gv-oup. 


sales 

19.22 


0.00 


8.05 


26.82 


7.77 


15.21 


18.96 


first_name 


Paris 


Paris 


Paris 


Paris 


Paris 


Paris 

Paris 


sales 


26.53 


0.00 


0.56 


1.52 


13.44 


24.iy 

31.99 


first_name 

sales 

Lindsay 

17.62 

Lindsay 

9.16 

Lindsay 

0.00 

Lindsay 

32.02 

Lindsay 

2.34 

Lindsay 

3.71 

Lindsay 

16.23 


firs*_name 

Britney 

Britney 


sales 

3.40 

2.58 


Britney 

4.50 

Britney 

11.25 

Britney 

8.78 

Britney 

43.21 

Britney 

34.19 


Oofs, Bv-'i-tncY did 
•1 七 lA/c v\ttd *to 

tov^t WrbV> some 

0 -bV>cv >w3Y *to f md a 
second flatc 


1 File Edit Window Help TheWinnerReallyls 

> SELECT 

first name , AVG(sales) 

-> FROM cookie sales GROUP BY first name; 

+- 

- + - 

■+ 

I first name | AVG(sales) 

1 

+- 

- + - 

■+ 

I Nicole 

| 13.718571 

1 

1 Britney 

| 15.415714 

1 

1 Lindsay 

| 11.582857 

1 

1 Paris 

| 14.032857 

1 

+- 

-+- 

■+ 

4 rows in 

set (0. 00 sec) 
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MIN and MAX in action 


MIN ami MAX 

Not willing to leave anything out, Edwina takes a quick look at 
the MIN and MAX values from her table to see if any of the other 
girls had a larger sale value for a single day, or even if Britney 
had a worse day and got a lower value than any of the others … 

We can use the function MAX to find the largest value in a 
column. MIN will give us the smallest value in a column. 

^ MA)< v-c*tuv-y\s 

SELECT first 一 name, MAX (sales) : 心 : 工 ㈡ 二 

FROM cookie 一 sales 
GROUP BY first name; 


had be Widest 
sm^lc day sales. 



SELECT first 一 name, MIN (sales) 
FROM cookie 一 sales 
GROUP BY first name; 


MW \rctu\rhS the 

si—e lowest sale 
value -fo\r eadli giv-|. 
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advanced SELECT 


COUNT the days 

To figure out which girl sold cookies on more days than any other, Edwina 
tries to work out how many days the cookies were sold with the COUNT 
function. COUNT will return the number of rows in a column. 

COUh/T \rctu\rhS the humbev- 

___ ___ — , - , , v rows m the sale date 

SELECT COUNT (sale 一 date) 一略 lUk values 亂 u 

FROM cookie sales; •七 •isk /七 ^ouhted- 


窄 parpen your pencil 


cookie 


sales 


ID 

first_name 

sales 

sale_date 

1 

Lindsay 

32.02 

3-6-2007 

2 

Paris 

26.53 

3-6-2007 

3 

Britney 

11.25 

3-6-2007 

4 

Nicole 

18.96 

3-6-2007 

5 

Lindsay 

9.16 

3-7-2007 

6 

Paris 

1.52 

3-7-2007 

7 

Britney 

43.21 

3-7-2007 

8 

Nicole 

8.05 

3-7-2007 

9 

Lindsay 

17.62 

3-8-2007 

10 

Paris 

24.19 

3-8-2007 

n 

Britney 

3.40 

3-8-2007 

12 

Nicole 

15.21 

3-8-2007 

13 

Lindsay 

0 

3-9-2007 

14 

Paris 

31.99 

3-9-2007 

15 

Britney 

2.58 

3-9-2007 

16 

Nicole 

0 

3-9-2007 

17 

Lindsay 

2.34 

3-10-2007 

18 

Paris 

13.44 

3-10-2007 

19 

Britney 

8.78 

3-10-2007 

20 

Nicole 

26.82 

3-10-2007 

21 

Lindsay 

3.71 

3-11-2007 

22 

Paris 

.56 

3-11-2007 

23 

Britney 

34.19 

3-11-2007 

24 

Nicole 

7.77 

3-11-2007 

25 

Lindsay 

16.23 

3-12-2007 

26 

Paris 

0 

3-12-2007 

27 

Britney 

4.50 

3-12-2007 

28 

Nicole 

19.22 

3-12-2007 


Here’s the original table. What do you think will be 
returned by the query? 


Does this number represent the actual number of 
days cookies were sold? 


Write a query that will give us the number of days 
that each girl sold cookies. 
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sharpen solution 



Here’s the original table. What do you think will be 
returned by the query? 

sales dates 

Does this number represent the actual number of 
days cookies were sold? 

Ko. This ir^umbcv- simply l^umbcv- 

o^- values *m table -fov- salc__da*tc- 

Write a query that will give us the number of days 
that each girl sold cookies. 

SELECT COUKTfsalc da-tc) 

FROM dookie—sales 

6\R0U? B/ -fi\rs*t__^amc ； 



You could just do an ORDER BY on 
the sale—date and look at the first 
and last dates to figure out how many 
days cookies were sold. Right? 


Well, no. You couldn’t be sure 
that there weren’t days missing 
between the first and last dates. 

There’s a much easier way to find out the 
actual days that cookies were sold, and that’s 
using the keyword DISTINCT. Not only 
can you use it to give you that COUNT you’ve 
been needing, but you can also get a list of 
the dates with no duplicates. 
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SELECT DISTINCT values 


advanced SELECT 


First let’s look at that keyword DISTINCT 
without the COUNT function. 



Smde DISTINCT is a kcywov-d av\d 
的。七 a -fuhdtioh, you doh'-t heed 
3\rch"thcscs d\rouhd s^le d3*tc. 


SELECT DISTINCT sale 一 date 

FROM cookie 一 sales " Hc ^ s ou , 0 mR ^ so ^ 

ORDER BY sale date; <T < ( Ws i a ^d last sales dates 


Look a 七 
*b^a*t> 灼 。七 a 
duplicate m 
■biic bu\r\d)if 



I File Edit Window Help NoDupes | 


> SELECT DISTINCT sale 一 date 
FROM cookie 一 sales 
-> ORDER BY sale_date; 

+- + 

I sale— date | 

+ - + 

I 2007-03-06 I 
I 2007-03-07 I 
I 2007-03-08 I 
I 2007-03-09 I 
I 2007-03-10 I 
I 2007-03-11 I 
I 2007-03-12 I 

+ - + 

7 rows in set (0.00 sec) 


Now let’s try it with the COUNT function: 


Notice DISTINCT ^ocs msidc 

七 \^ pav-cr\*tiicscs sale 一 date. 

SELECT COUNT(DISTINCT sale 一 date) 

FROM cookie sales; 


^ heed ah 0RVBR BY bemuse 

C0Uh/T will be \rcluv-hmg a s'm^le 

_^\T. hfoihi^ io ORDER heve. 





Try out this query, and then use it to 
figure out which girl sold cookies on 
the most days? 


人 3«+!4 只： JQ/Aswy 
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who am // 


A bunch of SQL functions and keywords, in full costume, are 
playing a party game, “Who am I?” They’ll give you a clue—you 
try to guess who they are based on what they say. Assume they 
always tell the truth about themselves. Fill in the blanks to the 
right to identify the attendees. Also, for each attendee, write 
down whether it’s a function or keyword. 

Tonight’s attendees: 

COUNT, DISTINCT, AVG, MIN, GROUP BY, SUM, MAX 


The result you get from using me might not be worth much. 


What I spit out is larger than anything I take in. 


I’ll give you one-of-a-kind results. 


HI tell you how many there were. 


You need to use me if you want to get a sum. 


Wo a 

/VQp 

/ 


Name 


function or 
keyword 


I’m only interested in the big number. 


How am I? Somewhere in the middle. 


•备备^ § 1 - 
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tJiereiare no ^ 

Dumb Questi9ns 


Since you were looking for the highest values 
with AVG, MAX, and MIN, couldn’t you have added an 
ORDER BY clause? 

We could have, and it would have been a very 
good idea. We chose to leave it out so as to not clutter 
up the queries and make it easier for you to learn the 
new functions. Take a look back over those functions and 
visualize the ORDER BY there. See how it would change 
the results? 

That DISTINCT keyword seems pretty useful. Can 
I use it with any column I want? 

You can. It's especially useful when you have multiple 
records with the same value in a single column, and you 
simply want to see the variety of the values, and not a long 
list of duplicate values. 


Doing the query for MIN() didn’t really have 
anything to do with Edwina finding a winner, did it? 

No, but it would have helped her find the girls who 
did the worst. Next year, she can keep an eye on them to 
motivate them more. 

Q/ Speaking of MIN, what happens if there’s a NULL 
in the column? 

Good question. No, NULL is never returned by any of 
these functions, because NULL is the absence of a value, 
not the same thing as zero. 



Hmm. AVG, MAX, and COUNT really 
didn’t work out as a way to determine the 
second place winner. I wonder if I can 
use SUM to work out which girl came in 
second place and give her a prize. 





Imagine we had not four, but forty Girl Sprouts. 
How could we use SUM to work out the 
second position? 
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LIMIT the number of results 

Now we’re going to use SUM to determine second place. Let’s look back at the 
original query and results to help us figure out how to get that winner. 


SELECT first 一 name, SUM(sales) 
FROM cookie 一 sales 
GROUP BY first name 


ORDER BY SUM(sales)DESC; 

Its 6 vu 6 \al 铷 a 七 
use 

y^eve ； o-tV^cvwsc OUV 
vcsul*ts Y/ould kc 

avbvbravY. 


Since we only have four results, it’s easy to see who came in second place. But if we 


firsts 

soles 

Britney 

107.9>V 

Paris 

98.23 

l^icoie 

96.03 

Lindsay 

81.08 



\A/c vcall 7 0^7 



Paris is ouv sedo^d— 


place wnrmc\r| Kidolc hds 
shopped spcakmj *to hc\r. 


wanted to be even more precise, we could LIMIT the number of results just to the 


top two girls. That way we could see precisely the results we want. LIMIT allows 


us to specify exactly how many rows we want returned from our result set. 


SELECT first 一 name, SUM (sales) 
FROM cookie 一 sales 
GROUP BY first name 




ORDER BY SUM(sales)DESC ^ 


LIMIT 2 


This is 

I youv vcsults -to 
the -fivs-t twe 


is sa y ,h 9 "that you wah-t 
•/A1/T vouv v-«ul-l- 5 ： 


I 七， S a 1。吒 av ' d ^ ^ ou 
七 hese 七如。 I'ttlc vcsul'ts- 



jo. 


first_name 

sales 

Britney 

107.91 

Paris 

98.23 


While there are only four Girl Sprouts in the table and limiting it to two doesn’t 
help a huge amount here, imagine that you were working with a much larger table. 
Suppose you had a list of the top 1,000 current songs playing at radio stations, but 
you wanted the top 100 in order of popularity. LIMIT would allow you to see only 
those and not the other 900 songs. 
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LIMIT to just second place 

LIMIT even allows us to pinpoint the second place 
winner without having to see the first place winner. 
For this, we can use LIMIT with two parameters: 


|.f you *tv"icd *to ^ucss 4a 七七 his would vcsul*t 
•m, youd pvobably be ^iror\^ W\\tv\ you i^avc 
*bwo f3V-amC*tcvs »*t sornC*t^m^ dor*\plc*tcly 

di-f-fcvcr\*t v/rtii or\C- 


LIMIT 0,4 


is ih c \rcsuli {jo 
with. s^is 
^ouhtihg wi-th O. 




firsf_name 

Britney 

Paris 

Nicole 

Lindsay 


TWis is \\ovj 一 7 
vcsults \x> VCW 


sales 

107.91 

98.23 

96.03 

81.08 


B\rithcy is O, Pav-is 
,s 1/ Nicole is Z, 
ahd Lindsay is Z 


Remember our top 100 songs? Suppose we wanted to see songs 20 
through 29. Adding an extra parameter to our LIMIT would really 
help us. We’d simply be able to order them by popularity and add 
LIMIT 19, 10. The 19 says to start with the 20th song since SQL 
counts starting with 0, and the 10 says to give us back 10 rows. 
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%|hdrpen your pencil 

Solution 


Write the query that will get us the second result and only the 
second result using the LIMIT clause with two parameters. 


SELECT SU/l^(salcs) 

PROM dookie 一 sales 
^ROUP 

ORDER By" SU^(salcs) DKC 
LIMIT IJ; ^ p , 

o. So / ,s a^ually Z. 3 



省 7 ' 

V 


My SQL statements are getting so long and 
complicated now, with all those new keywords. 
I like them, they re great, but isrVt there a 
way I can simplify things? 


Your queries are getting longer because 
your data is getting more complicated. 

Let’s take a closer look at your table, you may have 
outgrown it. Move along to Chapter 1... 
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SELECTcross 

It’s time to give your right brain a break and 
put that left brain to work ： all the words are 
SQL-related and from this chapter. 



Across 

2. You can find the smallest value in a column with this function. 
5. This function returns each unique value only once, with no 
duplicates. 

7. The_keyword in the CASE allows you to tell your 

RDBMS what to do if any records don't meet the conditions 

8. You can find the largest value in a column with this function. 
11. Use these two words to consolidate rows based on a 
common column. 


Down 

1. Lets you specify exactly how many rows to return, and which 
row to start with. 

3. If you ORDER BY a column using this keyword, the value 9 in 
that column will come before 8. 

4. Use these two words to alphabetically order your results 
based on a column you specify. 

6. This function adds up a column of numeric values. 

9. If you ORDER BY a column using this keyword, the value 8 in 
that column will come before 9. 

10. Use this in a SELECT to return the total value of results rather 
than the results themselves. 
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sql m review 





Your SQL Toolbox 



You’ve got Chapter 6 under your belt, 
and you’re really cruising now with 
all those advanced SELECT functions, 
keywords, and queries. For a complete list 
of tooltips in the book, see Appendix iii. 





ascd ovx a c< 


COUNT 




“ell y ou h ow ， _ 
f SELECT n u ^y without you 

-to see -the mows. COUNT 

代 W i —" ▲匕 


distinct 


Rc*tu\rhS Ccldh uhi^uc value ohly 
Ohde, wiihhodupjidaics_ 


SUM 


Adds d 6olumr> of K>umC\r*id 
values. 


AVG 
^ c *tuirhs 

幻 u h 的弘 v ‘ e “ 

^ and mxn 

从: Jth v f: “ 

MIN. ’ hd 如 ^sllcsi 


limit 



Uis y° U s P^i-fy cxa^ly h ow 

\rows -to 

row 匕 slairi wi*th. 


Vouv- hew "tools-* 

adva^cd SELECT 

-fuh^iohs, keywovds, 
3hd ^ucvics/ 
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advanced SELECT 


A bunch of SQL functions and keywords, in full costume, are 
playing a party game, “Who am I?” They’ll give you a clue—you 
try to guess who they are based on what they say. Assume they 
always tell the truth about themselves. Fill in the blanks to the 
right to identify the attendees. Also, for each attendee, write 
down whether it’s a function or keyword. 

Tonight’s attendees: 

COUNT, DISTINCT, AVG, MIN, GROUP BY, SUM, MAX 





I? 


p. 272 


The result you get from using me might not be worth much. 


Name 


function or 
keyword 


MIN 




lOh 


What I spit out is larger than anything I take in. 


SU/W 


^uv\6*b'»ov\ 


I’ll give you one-of-a-kind results. 


DISTINCT keyword 


HI tell you how many there were. 


COUhIT 


You need to use me if you want to get a sum. 


^ROUP SY 


I’m only interested in the big number. 


MAX 




How am I? Somewhere in the middle. 






lOh 


you are here ► 


279 














crossword solution 



SELECT cross Solution 
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7 niulti-tclble dcttabase design 



^Outgrowing your table^ 


Sometimes your single table isn’t big enough anymore. 

Your data has become more complex, and that one table you’ve been using just 
isn’t cutting it. Your single table is full of redundant data, wasting space and 
slowing down your queries. You’ve gone as far as you can go with a single table. 
It’s a big world out there, and sometimes you need more than one table to 
contain your data, control it, and ultimately, be the master of your own database. 


My little man is growing up. 
Maybe hell finally move out 
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nigel needs some love 


Finding Nigel a date 


Greg’s lonely friend Nigel has asked Greg to help 
him find a woman to date with similar interests. 
Greg begins by pulling up Nigel’s record. 

Here’s Nigel: 

contact 一 id: 341 
last—name: Moore 
first_name : Nigel 
phoneT 5552311111 

email : nigelmoore@ranchersrule.com 
gender : M 

birthday : 1975-08-28 
profession : Rancher 
city : Austin 
state : TX 
status : single 

interests : animals, horseback riding, 
movies 

seeking : single F 

The interests column isn’t atomic; it has more 
than one type of the same information in it. He’s 
worried it won’t be easy to query. 

Greg adds Nigel’s request to his TO DO list: 


Mgcl 
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Why change awythiwg? 

Greg’s decided not to change the interests column at all. 
He’s willing to write the difficult queries because he doesn’t 
think he’ll have to write them that often. 

He uses the birthday DATE field to find matches that are no 
more than five years younger or five years older than Nigel. 


^harpen your pencil 


Finish Greg's custom query to help Nigel find a compatible date 
who shares all of Nigel's interests. Annotate what each line of 
code does. 


SELECT * FROM my_contacts 
WHERE gender = ▼ F ， 

AND status = ▼single f 
AND state= ! TX ! 

AND seeking LIKE f %single M% f 
AND birthday > 1 1970-08-28 1 
AND birthday < 1 1980-08-28 1 
AND interests LIKE 

AND. 

AND. 
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sharpen solution 


r^Jharpen your pencil 

Solution 


Finish Greg’s custom query to help Nigel find a compatible date 
who shares all of Nigel's interests. 

Annotate what each line of code does. 


厂 the tabic 

the ^ollowihg dohditiohs. 

SELECT * FROM my contacts I %1 呼 ; tod 产 n ， 

, - ~ , _ _so y/eve look'mj -rov d 

WHERE gender = ▼ F ， 

AND status = 1 single 1 _ wc ^ hc,r bc s ， m 9 lc * 

AND state= 1 TX 1 令 _ _ … 釙 d a 七 leas 七 Iwe m 七 ^ same state as Niyl 

AND seeking LIKE ▼ %single M% f should be lookmj 
AND birthday > ， 1970-08-28 1 ' ^ a ^ 5 uy. 

AND birthday < f 1980-08—28 ▼ ^ \ ^ s <>^o^ m move 

AND interests LIKE 7。〜 maU 5 ZT a ^° ^ ^ 

and … l 

AND .V/.II H> ^aUV^cs -fov- 

K^crs m-t^csts. lAfe dould V^avc used 
OR hcr'C) bu*t >wc really "to 
^ieM all \\\s m*bc\rcs*ts. 


The query worked really well 


Greg found the perfect match for Nigel: 


contact—id: 1854 
last name : Fiore 


first_name : Carla 
phone : 5557894855 

email : cfiore@fioreanimalclinic.com 


gender : F • 

birthday: 1974-01-07 ^°° 

profession : Veterinarian 一 ycat fV"o^cssio\r\. 

city: Round Rock 

state: TX ^ cv C h lives dost by 

status : single ' 

interests : horseback riding, movies, animals. 


CS\rl^ 

Th 93^ 


mystery novels, hiking 
seeking : single M 




^3-t^hihJ ihte\rcsis/ 
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It worked too well 


Nigel and Carla really hit it off. Now Greg’s 
become a victim of his own success: all of his 
single friends want him to query the database. 
And Greg has a lot of single friends. 



Your table ctesigfn skoulct cto tke 
keavy lifting for you. Don’t write 
convolutect queries to ” get arounct” 
a bactly ctesig[nect tatle. 


TWis IS "boo tiw'C adds 

d y\o*tc *to ^is TO VO list- 


TO DO 


例/^ 》 C0 ) Urr!n . L00KS P a ' n ; u 、） 、)、、 have 士 0 use LIK&) bu*t iVsjus 七 

lfl ^ atu ^ re 3 ^nore the interests coLmrrm 

<^uicK0r and. easier C|U0ri0s. 


you are here ► 


285 




scrapping the interests column 


Ignoring the problem isn't the awswer 

Another friend, Regis, asks Greg to find him a date. He’s looking 
for a girl who is no more than five years older and no less than five 
years younger than he is. He lives in Cambridge, MA and he has 
different interests than Nigel 

Greg decides not to bother with the interests column to keep 

his queries short and simple. 二 T 


Write a query for Regis without using the interests column. 



E 從 fic 说 



contact 一 id: 873 

last—name: Sullivan 

first—name: Regis 

phone : 5552311122 

email : me@kathieleeisaflake.com 

gender : M 

birthday : 1955-03-20 
profession : Comedian 
city : Cambridge 
state : MA 
status : single 

interests : animals, trading cards , geocaching 
seeking : single F 
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multi-table database design 


Too many bad matches 

Greg gives Regis a long list of matches. After a few weeks, 
calls Greg and tells him that his list is useless, and that not one 
of the women had anything in common with him. 


is 



0 O 


I can’t ignore the interests 
column completely. There's 
分 ot to be a better way... 


TO DO 

xhis once... / wlyryV > 

Just Urst interest and ignore -the res-t o-^ -the 
in-^ornna-tion in -tha-t column. 二 " 


l^ests m 

tv.cvcs some vaWablc 

•mJfovwa*b<^ m 从 ⑽. 


Use owly the first interest 

Greg now knows that he can’t ignore all the interests. He’s assuming that 
people gave him interests in order of importance and decides he’ll query only 
the first one. His queries are still a little painful to write, but not as bad as when 
he included LIKE for all of the interests in the interest column. 


；^|harperi your pencil 


Use the SUBSTRING_INDEX function to get only the first interest 
from the interests column. 
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^happen your pencil 

Sotution 


Use the SUBSTRINGJNDEX function to get only the first interest 
from the interests column. 


SUBSTRING \\ I) 


TWis ^dbs cvcvyb^'mj m <(Vor \ 七 

o-f dow>w'3 i^'tcv'cs'ts 

doluw\r\> o\r substvir^. 


TVis is W | W because '.Vs lookm^ (or tV^c 心 vs 七仏你 ma. 

|-f i*t V/CV-C •， 七 v/ouia keep —吒 until it wa 

a sc^d a^d yab cvcvy^m^ m Wo^t o\ 

栎 a 七 , y/ould be tiic “st *Uo mtevests. 


s the "the 

dor^rv^hd s Iookih0 -pov*. 


Then Greg writes a query to help Regis find a date 
using his SUBSTRING—INDEX and specifying that the 
first interest should match with 'animals’. 


SELECT * FROM my_contacts 
WHERE gender = ▼F ， 


AND status = ▼single f 
AND state= ! MA ! 

AND seeking LIKE f %single M% f 
AND birthday > f 1950-08-28 
AND birthday < 1 1960-08-28 


f hly v/or^ch who had ^aWi^als listed 
tnrst ih thci\r ih-tcv-csts will show uf 
•… the \rcsults. 


AND SUBSTRING INDEX(interests / / r \) = ▼animals ’； 



A possible match 


At last! Greg found a match for Regis: 


contact 一 id: 459 
last—name: Ferguson 
first name : Alexis 


phone : 5550983476 

email : alexangel@yahoo.com 


gender : F i 

birthday : 1956-09-19 
profession : Artist 
city: Pflugerville 


state : MA 

status : single 

interests : animals 

seeking : single M 


lives hcav- Regis 

^^■fedhihj ih-tev-est 
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multi-table database design 


Mis-matchcd 

Regis asked Alexis out on a date, and Greg waited anxiously 
to hear how it went. He began to imagine his my—contacts 
table as the start of a great social networking site. 


The next day, Regis shows up at Greg's door, clearly upset. 

Re^is shouts, “She was definitely interested in animals. 

But you didn't tell ine ^iat one ofKer interests was 
faxidenny. Dead animals everywtee!” 


TO DO 

xh\s once... r / 1/iJrpT ' 

J aSt ^ irSt Lt ^/p S f 

create multiple colamns to hold one 

interest in each because having an ihe in-teres^s in one 
C^umn nnaKes querying di^icuH. 


Regis’s pcir-Pcdt ma-Uh 
was \y\ 七 he table, bui was 
^cvcv disdovcvcd because 
hcv mtcvcs-ts y/c\rc \v\ a 
di-f-Pcvc^t oirdcv-. 

^v-cj decides -to 
v*cdcsi^h his -table- 





What will Greg’s next query look like after 
he adds in multiple interest columns? 
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making four interest co/i"nns 


Add more interest columns 

Greg realizes that the single interest column makes query writing inexact. 
He has to use LIKE to try to match interests, sometimes ending up with 
bad matches. 

Since he learned how to ALTER tables recently, as well as how to break 
apart text strings, he decides to create multiple interest columns and put 
one interest in each column. He thinks that four columns should be enough. 


Use your ALTER and the SUBSTRINGJNDEX function to end up 
with these columns. Write as many queries as it takes. 

contact 一 id 

last 一 name 

first 一 name 

phone 

email 

gender 

birthday 

profession 

city 

state 

status 

interestl 

interest2 

interest3 

interest4 

seeking 


Sharpen your pencil 




► i^iswers on page 341. 
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Starting over 


Greg’s been feeling bad about Regis’s experience with Alexis, so he’s going 
to try once more. He begins by pulling up Regis’s record: 


contact 一 id: 872 
last name : Sullivan 


first_name : Regis 
phone : 5554531122 

email : regis@kathieleeisaflake.com 
gender : M 

birthday : 1955-03-20 
profession : Comedian 
city : Cambridge 
state : MA 


status : single 


interestl : 
interest2 : 
interest3 : 
interest4 : 


animals 
trading cards 
geocaching 
NULL 



seeking : single F 


dolurvths ih ou\r hCv/jy 

\rc-Po\rnf»a-t-tcd -table 



ExefictSe 


Then Greg writes a custom query to help Regis find a compatible date. He throws in everything 
he can think of to make a great match. He starts with the simpler columns—gender, status, state, 
seeking, and birthday—before querying all those interest columns. 

Write his query here. 
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SotytioH 


Then Greg writes a custom query to help Regis find a compatible date. He throws in everything 
he can think of to make a great match. He starts with the simpler columns, gender, status, state 
seeking, and birthday before querying all those interest columns. 

Write his query here. 


SELECT ^ FROM 

INHERE - 'p 
AND status — 

AND 

AND seeking M%’ 

AND bir^day > 

_ birthday < 

m 


Regis wahts -to dale a si^le 3 i\rl 
boh betweeh I VO ahd 1^0, who 
liWm /WassadUsctts ahd wah-b 
"to date ^ s'm^le guy. 


*m*tc\rcs*tl ― Wimals’ 

OR *m*tc\rcs-tz =• Wimals’ 

OR micrcsiZ =■ Widals’ 
OR mtercs 七午二 Wn^als’ 

) 

AND 

( 

*m*tc\rcs*tl — '-tv-admg ^a\rds ； 




i^-tcv-cs-tZ — -tv-admg dav-ds 
r\icrcsii — '-tv-admj ^av-ds^ 
interest 午二 '-tv-admg dav-ds^ 




6 (ct^ V^as bo look 七 Wou# 
eaW *m*bcv-cs*t toluw>r\ *to see 
\( -tV^c values ma-tdV^ Rc^ss 
m*bcv"csts smfcc *b^cv"C ^ould 
be a maUV^ m any tV^c 

-pOUV" K\CV/ doluw\K\S. 




m*tc\rcs*tl — 

OR *m*tc\rcs-tZ ― ^cotBtW\v\ol 

OR 'm-tcv-cs*t^ — { ^otBtW\Y\ol 
OR m*tc\rcs 七午二 


J c 9 is a NULL value 

^ - so wc ohly 

havc 匕 kk 4 v thvee 

^■tcircs-ts, hot -fouv. 
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All is lost 


Adding the new columns 
did nothing to solve the 
basic problem; the table 
design does not make 
querying easy. Each 
version of the table 
violates the rules 
of atomic data. 


a aood a soWW. ⑽ 
wove 60— ⑸七以 ’ 


Put wait 




TO DO 

xhis once... rl 71/iJryV i 

放 ， l ^^/^^ terests COUiimn 

c^uicKcr and 0 asi 0 r^u^ri^/ 

' n ^°y^p^6n in 七 ha 七 column. … 


create ， U i pLe colamas to hold one 

fmrrT/r 

column nnaKes querying 

? 


inq aU 七 he in-teres-ts in one 



Could we create a table that just 
contained interests? Would that help? 





Would adding a new table help? How might we connect 
the data in a new table to our current table? 
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time for multiple tables 


Thiwk outside of the single table 

We know that there’s no good solution if we work within the 
current table. We tried many ways to fix the data, even altering 
the structure of the single table. Nothing worked. 

We need to think outside of this table. What we really need are 
more tables that can work with the current one to allow us 

to associate each person with more than one interest. 

And this will allow us to keep the existing data intact. 


We need to move the non-atomic columns 
in our table into new tables. 


File Edit Window Help MessyTable 


> 

1 

DESCRIBE my 

contacts; 



-L 


-L 


-L 

I 

1 


丁 


卞 


十 


十 


十 

■ 

1 

Field 

1 

Type 

1 

Null 

1 

Key 

1 

Default 

| Extra 

1 

1 


-L 


-L 


-L 


-L 


-L 

I 

1 


十 


卞 


十 


十 


十 

1 

1 

contact id 

1 

int(11) 

1 

NO 

1 

PRI 

1 

NULL 

| auto increment 

1 

1 

last name 

1 

varchar(30) 

1 

YES 

1 


1 

NULL 

1 

1 

1 

first name 

1 

varchar(20) 

1 

YES 

1 


1 

NULL 

1 

1 

1 

phone 

1 

varchar(10) 

1 

YES 

1 


1 

NULL 

1 

1 

1 

email 

1 

varchar(50) 

1 

YES 

1 


1 

NULL 

1 

1 

1 

gender 

1 

char(1) 

1 

YES 

1 


1 

NULL 

1 

1 

1 

birthday 

1 

date 

1 

YES 

1 


1 

NULL 

1 

1 

1 

profession 

1 

varchar(50) 

1 

YES 

1 


1 

NULL 

1 

1 

1 

city 

1 

varchar(50) 

1 

YES 

1 


1 

NULL 

1 

1 

1 

state 

1 

varchar(2) 

1 

YES 

1 


1 

NULL 

1 

1 

1 

status 

1 

varchar(20) 

1 

YES 

1 


1 

NULL 

1 

1 

1 

interests 

1 

varchar(100) 

1 

YES 

1 


1 

NULL 

1 

1 

1 

seeking 

1 

varchar(100) 

1 

YES 

1 


1 

NULL 

1 

1 

+- 


■+. 


-+■ 




■+■ 


-+ - 

■+ 


13 rows in set (0.01 sec) > 
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The multi-table clown tracking database 


Remember our clown tracking table from chapter 3? The Dataville 
clown problem is still increasing, so we’ve altered the single table 
into a much more useful set of tables. 


down_info 

name 

Elsie 

Cherry Hill Senior Center 

Pickles 

Jack Green's party 

Snuggles 

Ball-Mart 


clown 一 tracking 

lust seen 


hair, blue suit, huge feet 
shirt, baggy blue pants 


Wow the old 乙 lowh 」 從 
table used -to look. 


activities 

balloons, little car 
mime 

horn, umbrella 




info activities 


taWc V,as 七 


down info 



name 


gender 


description 



acfivityjd 



In the next few pages you’ll see why the 
table was broken up in this way, and 
what the arrows and keys mean. When 
we’ve got through all that, we can apply 
the same rules to gregs list. 



activities 

activity—id 0^=^ 

activity 


Wll CXpUih the lihCS 

a\rv-ows sooh … 


info location 




locaHonJd ^ 
when 



location 


location_ 
location 




What do you think the lines with arrows 
mean? How about those key symbols? 
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building a database schema 


The clowM^ckiwg database schema 


A representation of all the structures, such as 
tables and columns, in your database, along 
with how they connect, is known as a schema. 

Creating a visual depiction of your database 
can help you see how things connect when 
you’re writing your queries, but your schema 
can also be written in a text format. 


clown tracking 


old -table. 


<lown_info 

name 

■ast_seen 

activities 

Elsie 

Cherry Hill Senior Center 

F, red hair, green dress, huge feet 

balloons, little car 

Pickles 

Jack Green's party 


mime 

Snuggles 

Ball-Mart 

\ shirt, baggy blue pants 

horn, umbrella 







A description oi the data (the columns 
and tatles) in your database，along witk 
any otker related objects and tke way 
tke^ all connect is known as a SCHEMA 
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An easier way to diagram your tables 

You’ve seen how the clown tracking table has been converted. Let’s 
see how we can fix the my_c on tacts table in the same way. 

Up to this point, every time we looked at a table, we either depicted it 
with the column names across the top and the data below, or we used 
a DESCRIBE statement in a terminal window. Those are both fine 
for single tables, but they’re not very practical to use when we want to 
create a diagram of multiple tables. 

Here’s a shorthand technique for diagramming the current 
my contacts table: 


TV -table 灼 awe. 


my_<ontcuts 

contact_id ^ — s* 

last_name 

first 一 name 

phone 

email 

gender 

birthday 

profession 

city 

state 

status 

interests 

seeking 


*bWis toluwm is 
^V*ir»\3V"Y 


a 


㈣ 工 

avc ^ ^ W c 


Creating a ctiagram oi 
your table lets you keep 
tke Jesigfn oi tke tatle 
separate front tke data 
tlrat’s inside ol it. 
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make one table into two tables 


How to go from owe table to two 


We know that the interests column is really difficult to query as it stands right 


my_<onta<ts 

now. It has multiple values in the same column. And even when we tried to 


contact—id 

create multiple columns for it, our queries were quite difficult to write. 

Hive’s 

|Vs r\o*t 如 “ yc*t- 

last—name 

Here’s our current my contacts table. Our interest column isn’t atomic, 
and there’s really only one good way to make it atomic: we need a new table 
that will hold all the interests. 

first—name 

phone 


email 

gender 

We’ll start by drawing some diagrams of what our tables could look like. We 


birthday 

won’t actually create our new table or touch any of the data until we figure 


profession 

out our new schema. 


city 



state 



status 



interests 



seeking 



Remove the interests column and put it 
in its own table. 

Here we’ve moved the interests colum into a new table. 


my_(onta(ts 

contacted 

last_name 

flrst_name 

phone 

email 

gender 

birthday 

profession 

city 

state 

status 



Well sdid m id *f>cld 

so v/e cav\ be su\rc v/c 

dupkate row. 


TV^C mWcst dolum^ v/'»ll kc a 
\/MC 麟減 • 七 4 actual 
• m Wt IVII data V.ke 

\\k'\Y\ol ov 、 6ook ’ 吟 


seeking 



Our new interests table will hold all the interests from 
the my_contacts table, one interest per row. 
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Add columns that will let us identify which interests 
belong to which person in the my_contacts table. 

We’ve moved our interests out of my_contacts, but we have no way 
of knowing which interests belong to which person. We need to use 
information from the my_contacts table and put it into the interests 
table to link these tables together. 

One possible way is to add the first—name and last—name 
columns to the interests table. 


my_<onta<ts 

contact—id 

last—name ■ 

first—name ， 

phone 

email 

gender 

birthday 

profession 

city 

state 

status 

seeking 



interests 


int id 


interest 


first name 


last name 


These two 乙 。 lurvms Will alloy/ 
us *bo ky\o>M 'lyrtcvcst 
kclo^y bo v/W ， 乩 


values will maM wheh dh 
belongs ihe 

tabic will have 

thah ohc ma-bih -fov- each 匕 ohtad：. 
This way wc uyy have multiple 
I^tcircsis -to pcirsoh. 





We have the right idea, but first 一 name and last—name aren’t 
the best choice of columns to connect these tables. 

Why is that? 
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adding links in your diagram 


Linking your tables m a diagram 

Let’s take a closer look at our idea for the 
my_contacts table. 

Here’s our initial sketch: And here’s our new schema: 



my_conta<ts 

contact—id 0- — ^ 
last—name 
first—name 
phone 
email 
gender 
birthday 


profession 



state 


status 

seeking 




interests 



int—id G~V 



— last—name 

1 

~ first—name 


interest 


• These lihes show how the 

^ ^ /ou dould 

如 w ihcru wi-thoui the 

but those ^kc 
the Imes easier {o 4llow. 


Notice how the lines with right-angle bends between 
tables show the columns that match up in each table The 
schema allows us to tidy up our sketch in a way that any 
SQL developer will understand since it uses standard 
symbols. 

And here is a series of SELECT statements that will let us 
use the data in both tables. 


o 


SELECT first name A last name 
FROM my_contacts 
WHERE (a bunch of conditions); 



SELECT interest FROM interests 
WHERE first 一 name = 1 Somename T 
AND last name = T Lastname T ; 
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^harpen your pencil 


Use this space to sketch out more ideas for adding new tables to 
the gregsjist database to help us keep track of multiple interests. 

Don’t worry about making it as neat as our schema; we’re at the 
ideas stage here. One idea is drawn for you already, but it has a flaw. 


ny_coNtact^ table 
(with iNtere^ 
coIukn removed) 



iMter 峨 table ： 
each row coNtaiN^ 
fir^t_Nane 

iNtere^t 


So^W/ 一 “ 七圩—匕 

eadV^We, Wl，，us 

V^as 讪 at mtevd 
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one more sharpen solution 

- your pencil 

Sotution 


Use this space to sketch out more ideas for adding new tables to 
the gregsjist database to help us keep track of multiple interests. 

Don’t worry about making it as neat as our schema; we’re at the 
ideas stage here. One idea is drawn for you already, but it has a flaw. 


ny_coNtact^ table 
(with iNtere^ 
coIukn removed) 



iMter 峨 table ： 
each row coNtaiN^ 
fir^t_Nane 

iNtere^t 


So^W/ 一 “ 七圩—匕 

S^wsi last^amc tV>at 

eadV^We, Wl，，us 

V^as 讪 at mtevd 


^circsts table ^-tsu^agood idc^ WveLc 

tl ° 17 lT * ，h ^ the s^ c 

^sta^d \asi^ so wc ^uld be pcopIc 

^9 ^Wsts. IVeVe bcUc, M usi,a ou ； 
pinmairy key h> make the 6 o^iio^ 3 

J 




UitaA usma ^si 3r,d las 七一一 e 栎 at Vuly be 

- ,ould use ^ 二 tabd ⑽雜 tables ： 


my 一匕。 irrtad*b table 
(W\{\\ m-tcv-csts 
doluwm vemoved) 



iKrtcvcs-b "table: 
eddh v*oy/ doirrta'ms 

m-tcv-cs-t 
6cm*ta 匕七 id 





By usihg -the doh-bd-tjd, wc Chd up 
a t\ruly Uhic^uc value. Wt khow 
…七 ihtc\rcsts with a fav-tidula^ 
乙 ojvtadt 一 id absolutely beloh^ -to 
七 k do\r\rcspohdihg V»ow ih the 
-table. 
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Connecting your tables 

The problem with our first sketch of the connected tables is that we’re 
trying to use first—name and last—name fields to somehow let us 
connect the two tables. But what if two people in the my—contacts 
table have the same first name and last name? 


Ky_coNtacft table 
(with iNtere^ 
coIukn removed) 



iNtere^ table ： 
each row coNtaiN^ 
firft_Nane 

Merest 


— j 


^ people have the 
+ ahd 

|ast__hanr»c, wc mijh-t gc-t 

thcilr ih-tcircs-ts r^ixed up/ 


We need a unique column to connect these. Luckily, since we 
already started to normalize it, we have a truly unique column in 
my_contacts: the primary key. 

We can use the value from the primary key in the my_contacts 
table as a column in the interests table. Better yet, we’ll know 
which interests belong to which person in the my_contacts table 
through this column. It’s called a foreign key. 


my_<onta<ts 


contact id 


last 


name 


first name 


phone 


email 


gender 


birthday 


profession 


city 


state 


status 


seeking 




hCw 


interests 


int id 


^akihg swrc -this 
^ble is ih -Piv-s-t ho〜al 

by 9ivm 3 ^Co^rd 
•ts oy/h p\rinf»a\ry key. 

J 


interest 




Tke FOREIGN KEY 

is a column in a table 
tkat references tke 

PRIMARY KEY of 

anotker table. 


nc W' s 

US 

{jo ?cvscm •… 如 
do 山乙 ts taWe. 
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foreign key primer 


Foreign key facts 


A foreign key can have a 
different name than the 
primary key it comes from. 

The primary key used by a foreign key 
is also known as a parent key. The table 
where the primary key is from is known 
as a parent table. 

The foreign key can be used to make 
sure that the rows in one table have 
corresponding rows in another table. 

Foreign key values can be null, even 
though primary key values can’t- 

Foreign keys don’t have to be unique — in 
fact, they often aren’t- 




I get that a foreign key 
lets me connect two tables. But what good is 
a NULL foreign key? Is there any way to make sure 
your foreign key is connected to a parent key? 



A NULL foreign key means that there’s no 
matching primary key in the parent table. 

But we can make sure that a foreign key contains a 
meaningful value, one that exists in the parent table, by 
using a constraint. 
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Constraming your foreign key 


Although you could simply create a table and put in a column to 
act as a foreign key, it’s not really a foreign key unless you designate 
it as one when you CREATE or ALTER a table. The key is created 
inside of a structure called a constraint. 

又 , 

TWmk a COKSTRAIKT as 
a yule ouv table V^as -to 


You will only be able to insert values into 
your foreign key that exist in the table 
the key came from, the parent table. 

This is called referential integrity. 


Creating a 

FOREIGN KEY 


as a constraint in 
your table gives you 
ctelinite actvantages. 


You’ll get errors ii 
you violate tke rules ， 



my_<onta<ts 

contact—id _ 

last—name 

first—name 

phone 

email 

gender 

birthday 

profession 

city 

state 

status 

seeking 


0u\r oHgihal my_6or)ia^is table is 
⑽ w a pa\rehj table s\v\Ct pav-t o( 
i*ts da*ta has bcch moved 4o d 
table, caWtd a.... 

乙 Wild -table. 


interests 


int id 


interest 


contact—id 


wkick will stop you 
accictentally ctoing 
anytking to break 
tke tatle. 


Rc-fcv-ch-tial ihtcgv-i-ty meahs you 
Uh ohly put values ih -the tW\\d 
tables Wigh key that aWtady 
exist *m the pav-cht table. 


You can use a foreign key to reference a 
unique value in the parent table. 


It doesn’t have to be the primary key of 
the parent table, but it must be unique. 
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the importance of foreign keys 


Why bother with foreign keys? 




Okay, so I know that pulling the interests from 
my—contacts is the only way Tm going to be able to 
query them more easily. And Regis really needs to 
meet someone nice... Now what I really need is to 
know HOW create a table with a foreign key. 



You can add your foreign key when you 
create your new table. 

And you can add foreign keys with ALTER TABLE. 
The syntax is simple. You need to know the name 
of the primary key in the parent table as well as 
the name of the parent table. Let’s create the 
interests table with a foreign key, contact_id 
from the my contacts table. 


tJiereiare no ^ 

Dumb Questi9ns 




Once we get my interests pulled out from my_contacts, how will I query them? 

We'll be getting to that in the next chapter. And you’ll see that it really is easy to 
write queries that can pull our data from multiple tables. But for now we need to redesign 
my 一 contacts to make our queries simple and efficient. 
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CREATE a table with a FOREIGN KEY 


Now that you know why you should create a foreign key with a 
constraint, here’s how you can actually do it. Note how we’re 
naming the CONSTRAINT so that we can tell which table the key 
comes from. 


comesfrom. Add” 汽 PRIMARY 

*to ImC you set 

CREATE TABLE interests ( 一 a' Y kr/. 

ertatt the x \ 

key ^ 

、usUkcw int id INT NOT NULL AUTO INCREMENT PRIMARY KEY, 


y/ould •… dc* 

工 1 interest VARCHAR(50) NOT NULL, 

KOT KULU / 

contact id INT NOT NULL, 


CONSTRAINT my contacts contact id fk 


FOREIGN KEY (contact id) 


WcVc *this CONSTRAINT … a 
way 七 ha 七 -tells us whidh -table -the key 
domes -Pv-om (my__dor>*tad*b), >wha*t wc^vc 
^amed key (dor>*tad*t_id)> *tha 七 

i^s a -Pov-ci^ key (*Pk). 


we ou\r mihds 

l3*tc\r ) "this >/i|| be 

wc use "to Uhdo i 七 . 

丁十 lihe is optiohal, but 
its good -fov-m -to use i-fc. 



REFERENCES 


/ 

yhis spe 匕 i(i« wkv-c -the 

Wigh key -Pv-om... 


contacts (contact id) 

T / 

s >wlicv-c the ahd what its called \v\ 

Ume -Pv-om... the othc\r -table. 


T)iC toluw>ir\ y\3mC nr\ 
pav-c^cscs is y/V^at 

y/'i|| become a We ， 

key. You cby \ 灼 aw>e rt 

y/Via*tcvcv- you like. 



You try it. Open up your console window and type in the code above to create your 
own interests table. 

When you’ve created it, take a look at the structure of your new table. What new 
information do you see that tells you your constraint is in there? 
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another exercise so/Wo#7 


杂 

ExeRctSe 
SotytiOH 


You try it. Open up your console window and type in the code above to create your 
own interests table. 

When you’ve created it, take a look at the structure of your new table. What new 
information do you see that tells you your constraint is in there? 


File Edit Window Help 


> DESC interests; 


| Field 

卜 

■T 

| Type 

-L 

■卞圈 

1 

-L 

Null 

■-r- 

i 

-L 

Key 

■-r- 

i 

-L 

Default 

■卞 1 

| Extra | 

-L 4 


十 

十 


十 


1 


十 

| int id 

| int(11) 

1 

NO 

1 

PRI 

1 

NULL 

| auto increment | 

| interest 

| varchar(50) 

1 

NO 

1 


1 


1 1 

| contact id 

| int(11) 

1 

NO 

1 

MUL 

1 


1 1 



^ 七 1 少 -Pom cadh ih uohtadts. 


tJiereiare no 。 

Dumb Questi9ns 


Q/ You go to all that trouble to create a 
foreign key constraint, but why? Couldn’t 
you simply use the key from another table 
and call it a foreign key without adding 
the constraint? 

You could, but by creating it as a 
constraint, you will only be able to insert 
values in it that exist in the parent table. It 
enforces the link between the two tables. 

“Enforces the link ”？ What does 
that mean? 

The foreign key constraint ensures 
referential integrity (in other words, it makes 
sure that if you have a row in one table with 
a foreign key, it must correspond to a row in 
another through the foreign key). If you try to 
delete the row in a primary key table 


or to change a primary key value, you'll get 
an error if the primary key value is a foreign 
key constraint in another table. 

So that means I can never delete a 
row from my_contacts that has a primary 
key if it shows up in the interest table as 
a foreign key? 

You can, you just have to remove 
the foreign key row first. After all, if you’re 
removing the row from my_contacts, you 
don’t need to know that person's interests 
anymore. 

But who cares if I have those rows 
left hanging around in the interests table? 

It’s slow. Those rows are called 
orphans, and they can really add up on you 


over time. All they do is slow down your 
queries by causing useless information to be 
searched. 

Okay, Tm convinced. Are there 
other constraints besides the foreign 
key? 

You've already seen the primary 
key constraint. And using the keyword 
UNIQUE (when you create a column) 
is considered a constraint. There’s also a 
type of constraint, not available in MySQL, 
called a CHECK constraint. It allows you 
to specify a condition that must be met on 
a column before you can insert a value 
into that column. You’ll want to consult the 
documentation for your specific SQL RDBMS 
for more info on CHECK. 
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Relationships between tables 

We know how to connect the tables through foreign keys now, but 
we still need to consider how the tables relate to each other. In the 
my—contacts table, our problem is that we need to associate 

lots of people with lots of interests. 


This is one of three possible patterns you’ll see again and again 
with your data: one-to-one, one-to-many, and many-to-many, 

and once you identify the pattern your data matches, coming up 
with the design of multiple tables — your schema — becomes simple. 


Patterns of data: owc-to-owG 


Let’s look at the first pattern, one-to-one, and see 
how it applies. In this pattern a record in Table A can 
have at most ONE matching record in Table B. 

So, say Table A contains your name, and Table 
B contains your salary details and Social Security 
Numbers, in order to isolate them from the rest of 
the table to keep them more secure. 

Both tables will contain your ID number 
so you get the right paycheck. The 

employee_id in the parent table is a primary key, 
the employee—id in the child table is a foreign key. 

In the schema, the connecting line is plain to show 
that we’re linking one thing to one thing. 


■‘ Table 


Table P 



■ 

1 





— 


l_H 




— 


WMm A ■ ■ 

— 




matches up 


ONLY OHt - TO - ONLY ONt 

of these rows of these rows 



E 把 h pc\rsoh ih employees Ohly have ohc Social 七 y 

ad e 沉 h SS/s/ maps "to only one pc\rsoh. Ot\t fev-soh ； ot\t 
this a OhC-to-ohC v-datiohship. \ 

employees 


salary 


employeejd ^ - v 

first_name 

last 一 name 


ssn ^ - v 

salaryjevel 

employeejd 、 

1 

Beyonce 

Knowles 



234567891 

2 

6 

2 

Shawn 

Carter 



345678912 

5 

35 

3 

Shakira 

Ripoll 



- 123456789 

7 

1 



TVicsc tables also V^avc a cme - V-cme 
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Patterns of data: whew to use 
owc-to-owG tables 



So we should be 
putting all our one-to-one 
data in new tables? 


Actually, no. We won’t use one-to-one 
tables all that often. 

There are only a few reasons why you might 
connect your tables in a one-to-one relationship. 

Whew to use one-to-one tables 


It generally makes more sense to leave one-to-one data in your 
main table, but there are a few advantages you can get from 
pulling those columns out at times: 


1. Pulling the data out may allow you to write faster queries. For 
example, if most of the time you need to query the SSN and 
not much else, you could query just the smaller table. 


2. If you have a column containing values you don’t yet know, 
you can isolate it and avoid NULL values in your main table. 


3. You may wish to make some of your data less accessible. 
Isolating it can allow you to restrict access to it. For example, 
if you have a table of employees, you might want to keep 
their salary information out of the main table. 


4. If you have a large piece of data, a BLOB type for example, 
you may want that large data in a separate table. 


0ne-to-0ne ： exactly one row 
oi a parent tatle is relate 』 
to one row oi a ekilet tatle. 
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multi-table database design 


Patterns of data: owG-to-mawy 


One-to-many means that a record in Table A can have many 
matching records in Table B, but a record in Table B can only 
match one record in Table A. 


iTTable A 



— :~ 

_ - 

- - 



om 

of these 
records 





Table P 


■ 

— 1 





1 









o 从 y^o\rd ih Tabic 

A ^ ma-Uh MANY 
^TCC,o\rds ih Tabic B, 

but Sv\y ok>c v-c^ovd o-f 

H>lc B ohly ma-bih 

■ ^rttoYd ih Tabic K 


matches up 

-TO - MANY 

of these 
records 


One - to-Many: a 
recorct in Table A 

can kave MANY 

matcking recorcts 
in Table B，Imt a 
recorct in Table 
B can only matcli 
ONE recorct in 

Tatle A. 


The prof_id column in my—contacts is a good 
example of a one-to-many relationship. Each person 
has only one prof_id, but more than one person in 
my_contacts may have the same prof—id. 

In this example, we’ve moved the profession 
column to a new child table, and changed the 
profession column in the parent table to a foreign 
key, the prof_id column. Since it’s a one-to-many 
relationship, we can use the prof_id in both tables 
to allow us to connect them. 

The connecting line has a black arrow at the end to 
show that we’re linking one thing to many things. 

Each row in the professions table can have many 
matching rows in my_contacts, but each row in 
my_c on tacts has only one matching row in the 
professions table. 

For example, the prof_id for Programmer may 
show up more than once in my—contacts, but 
each person in my—contacts will only have one 
prof id. 
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many-to-many relationships 


Patterns of data: getting to 
mawy - to - mawy 

Many woman own many pairs of shoes. If we created a table 
containing women and another table containing shoes to keep 
track of them all, we’d need to link many records to many 
records since more than one woman can own a particular 
make of shoe. 

Suppose Carrie and Miranda buy both the Old Navy Flops 
and Prada boots, and Samantha and Miranda both have the 
Manolo Strappies, and Charlotte has one of each. Here’s how 
the links between the women and shoes tables would look. 



able 

_ 

A 

i 

1 

_ 

Ti 

ll 

^ble 



—- 

p 

i 

r 

=i - 





match up 

MANY - TO - 

of these 
records 


MANY 
of these 
records 


Hi 



■sH 

shoe—name 

i 

Carrie f 

• i 

Manolo Strappies 


Samantha 4 


Crocs Clogs 


Charlotte 



Old Navy Flops 


Miranda # 



Prada Boots 


Imagine they loved the shoes so much, the women all bought 
a pair of the shoes they didn’t already own. Here’s how the 
links from women to each shoe name would look then. 


woman id 


2 


3 


4 


woman 


Carrie 


Samantha 


Charlotte 


Miranda 



TV^c I'mcs V>avc bladk av^ov/s 

at bo-tV. cv>ds ； ^ 铷呼 

-to 七 Wmy. 


shoejd 

o—^ 

shoe—name 

4 1 

Manolo Strappies 

者 2 

Crocs Clogs 

嘸 3 

Old Navy Flops 

. 4 

Prada Boots 





How can we fix the tables without putting more than one value in a column (and winding up 
like Greg did with his interests column problems in his queries for Regis)? 
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parpen your pencil 


Take a look at this first pair of tables. We tried to 
fix the problem by adding shoe_id to the table 
with women records as a foreign key. 




Samantha 


Charlotte 


iranda 
Carrie 
Charlotte 
Charlotte 
Charlotte 
Miranda 
Miranda 


shoe_name 


Manolo Strappies 


Crocs Clogs 


Old Navy Flops 


Prada boots 



Wow the two tables to^td 
with the shoe id dolumh. 


Sketch out the tables yourself, only this time put the 
womanjd in the shoe table as a foreign key. 

When you’ve done that, draw in the links. 
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sharpen solution 


c^Jharpen your pencil 
、、 Solution 


Take a look at this first pair of tables. We tried to 
fix the problem by adding shoe_id to the table 
with women records as a foreign key. 




Samantha 


Charlotte 


iranda 
Carrie 
Charlotte 
Charlotte 
Charlotte 
Miranda 
Miranda 


shoe_name 


Manolo Strappies 


Crocs Clogs 


Old Navy Flops 


Prada boots 


Wow the two tables to^td 
with the shoe id dolumh. 


sW 灼 awe 6olumv\S. 


Sketch out the tables yourself, only this time put the 
woman_id in the shoe table as a foreign key. 

When you’ve done that, draw in the links. 




shoe_name 


anolo Strappies 


Crocs Clogs 


Old Navy Flops 


Prada boots 


Crocs Clogs 


Old Navy Flops 


Prada boots 


Manolo Strappies 


Old Navy Flops 


Prada boots 




Carrie 


Samantha 


Charlotte 


iranda 


m 
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multi-table database design 


Patterns of data: m need a l imctiow table 

As you just found, adding either primary key to the other table as a 
foreign key gives us duplicate data in our table. Notice how many 
times the women’s names reappear. We should only see them once. 

We need a table to step in between these two many-to-many tables 
and simplify the relationships to one-to-many. This table will hold 
all the woman—id values along with the shoe—id values. We need 
what is called a junction table ， which will contain the primary key 
columns of the two tables we want to relate. 


Lihkih 9 two tables div-cdtly -to 
從 h oi^ just it because 

wc chd up with duplicate daia thanks - \ 

伤 A Why -- 州如丫 \rda-tiohships. \ 


woman_id £ — v 

woman 

1 

Carrie 

2 

Samantha 

3 

Charlotte 

4 

Miranda 


many 一 to - many 


shoejd 

shoe_name 

1 

Manolo Strappies 

2 

Crocs Clogs 

3 

Old Navy Flops 

4 

Prada boots 


又 Take -t^c key 心⑽ 心代 … 


… ahd the p\rima\ry key -fv-om hcv-c.. 


… 3 hd put them both 
s fT ,h a juhd-tioh -table. 


owe - to，any 

TVic juM 七 icm -table to^tams 
pv-'imav-y keys Jc *t^c *Uo 
■tables you y/3ir\*t *to vcla*tc- 

Tkh you heed -to lihk ihc 
key Plumbs o-f 
-the two oirigihal tables, 
with the m^hi h g dolumhs 
… the juh^tioh -table- 


womanjd 

shoejd 

1 

3 

1 

4 

2 

1 

3 

1 

3 

2 

3 

3 

3 

4 

4 

1 

4 

3 

4 

4 



one - to - many 


Many-to-Many: 
a junction tatle 
kolds a key : from 
eack tatle. 
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more on many-to-many relationships 


Patterns of data: mawy - to - mawy 


Now you know the secret of the many-to-many relationship — it’s usually 
made up of two one-to-many relationships ， with di junction table in 
between. We need to associate ONE person in the my_contacts table 
with MANY interests in our new interests table. But each of the interests 
values could also map to more than one person, so this relationship fits into 
the many-to-many pattern. 

The interests column can be converted into a many-to-many relationship 
using this schema. Every person can have more than one interest, and for 
every interest, there can be more than one person who shares it: 








Q/ Do 1 have to create the middle table 
when I have many-to-many relationship? 

Yes, you should. If you have a 
many-to-many relationship between two 
tables, you’ll end up with repeating groups, 
violating first normal form. (A refresher on 
normalization is coming up in a few pages.) 

There’s no good reason to violate first 
normal form, and many good reasons not 
to. The biggest is that you’ll have a very 
difficult time querying your tables with all the 
repeated data. 


What’s the advantage to changing 
my table like this? I could just put all the 
interests in a table with contact_id and 
interest—name. I’d have repeats, but other 
than that, why not? 

You’ll definitely see an advantage 
when you start querying these multiple 
tables with joins in the next chapter. It can 
also help you, depending on how you’ll use 
your data. You may have a table where 
you’re more interested in that many-to-many 
connection than the data in either of the two 
other tables. 


What if I still don’t mind repeats? 

Joining tables helps preserve your 
data integrity. If you have to delete someone 
from my—contacts, you never touch 
the interests table, just the contact_ 
interest table. Without the separate 
table, you could accidentally remove the 
wrong records. It’s safer this way. 

And when it comes to updating info, it's 
also nice. Suppose, you misspelled some 
obscure hobby name, like “spelunking ■” 
When you fix it, you only have to change 
one row in the interests table, and never 
touch the contact—interest or 
my contacts tables. 
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鼴觀霸 鯽 liiiJi—_ 



In each of the partial tables below, decide if each of the ringed columns is best 
represented by a one-to-many or many-to-many relationship. 

(Remember that if it’s one-to-many or many-to-many, the column would be pulled from 
the table and linked with an ID field.) 
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name that relationship solution 


匯觀衝 IIMM 1 ■■綳 嘛_腦1»1_ 


In each of the partial tables below, decide if each of the ringed columns is best 
represented by a one-to-many or many-to-many relationship. 

(Remember that if it’s one-to-many or many-to-many, the column would be pulled from 
the table and linked with an ID field.) 


mmi 


doughnut_ratmg 

doughnut_type 
一 O^T 一 
rating 





<lown_tra<king 

clown id 0 , 

_ — _ 

: activities 
date 


*to— 


my_con*a<ts 

contact_id 

state 

dTnterest^^ 


oi^c—*bo—ma^y 
*to— 


books 

book_id_^ = 

authors 

^publisher 


TVis ov\ts Vidky, bu*b sm 匕 e a book tav\ have 
move one autiioy, it's 一 y - 




,i^s mahy 一 "to— 於 y. 

一 ^ marsY - *fco — 

.jWftprr!^ 初 y. 


fish_records 

record」d 0~W 
^sh_species 
state 


o^c—*fco— 

。於一 *to - 
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multi-table database design 


Patterns of data: fixing, 


I know whereyoure going next. 
Were going to change the gregs_list 
database and my—contacts to a 
multi-table format. Right? 


Almost. Now that you know about the 
patterns of data, we’re nearly ready to 
redesign gregsjist. 

We know that the interests column can be changed to 
a one-to-many relationship with another table. We also 
need to fix the seeking column in the same way. These 
changes will also put us into first normal form^. 



But we can’t just stop at first normal form. We need to 


normalize further. The more we normalize now，the 
easier it will be for you to get to your data with queries 
and, in the next chapter, joins. Before we create a new 
schema for gregs_list, let’s take a detour to learn 
more levels of normalization. 


* You may -feel Compelled *bo -flip badk a -few 

*bo \rc-f\rcsh youv memory of normal "。 

wc talk about i*t -the paje. 
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getting your table into 


Not iw first normal form 

We’ve talked about the First Normal Form. Let’s take a look 
at it again, and then take our normalization even further, 
into Second and even Third Normal Forms. 

But before we can go there, let’s recap just what it is that 
puts a table into the INF. 


First Normal Form, or INF ： 

Rule 1 ： Columns contain only atomic values 
Rule 2: No repeating groups ol data 


The tables below are not in First Normal Form. Notice how 
the second table has had extra colors columns added, but the 
colors themselves still repeat one to a row in the new table: 


Not in INF 


Still not in INF 


toy_id 

toy 

colors 

5 

whiffleball 

white, yellow, blue 

6 

frisbee 

green, yellow 

9 

kite 

red, blue, green 

12 

yoyo 

white, yellow 



I be £olov*s 

匕 should ohly ^oh-bih 

° hC "those Golovs, hot 
2 - 5 hd Z pcir 


toy_id 

toy 

color 1 

<olor2 

<olor3 

5 

whiffleball 

white 

yellow 

blue 

mm 

frisbee 

green 

yellow 


mm 

kite 

red 

blue 

green 

12 

yoyo 

white 

yellow 




TVis table still m INF 

because 6oluwms 七 he 你 selves 

ave saw 

o( daia, all VARCHARs 

*toy 乙 olo\r. 
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multi-table database design 


Finally m INF 

Take a look at what we’ve done here. 

In INF 






nT sicd a 〜 |_ h . 

I s T c CoU ^ ^ 

训 o+ oulr b WS ^ 叫叱 


If we add the toy_id to a separate table as the foreign 
key, that’s fine because the values it holds don’t have to be 
unique. If we add the color values to that table also, all 
the rows are unique because each color PLUS each 
toy—id together make up a unique combination. 



A multi-column primary 
key? But doesn’t a 
primary key have to be 
just one column? 


No. A key made of two or 
more columns is known 
as a composite key. 

Let’s take a look at how those work 
in some more tables. 
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composite keys explained 


Composite keys use multiple columns 


So far we’ve talked about how the data in a table relates to other tables 


(one-to-one, one-to-many). What we haven’t considered is how the 

columns in a table relate to each other. Understanding that is 
the key to understanding second and third normal forms. 


And once we understand those, we can create database schemas that 
will make querying multiple tables much easier. 

So what exactly is a composite key? 



You’ll woiht well-desired 
tables whch wc get bo 
joihs ih the hext dhaptev-/ 


A COMPOSITE KEY is a 
PRIMARY KEY composed 

oi multiple columns，◎ 
creating a unique key. 


Consider this table of superheros. It has no unique key, but 
we can create a composite primary key from the name and 
power columns. While there are some duplicate names 
and powers, put them together, and the pair of them 
create a unique value. 

^ ^ uld this tabic a^d dts\^aic these 
two -ridds -to be a Composite p\rimav-y key. |/VeVe 
assummg that well hcvc\r have exactly -the 
fowc\r so that -this will be uhi<\ue. 

\C super heroes 



name 

power 

weakness 

Super Trashman 

Cleans quickly 

bleach 

The Broker 

Makes money from nothing 

NULL 

Super Guy 

Flies 

birds 

Wonder Waiter 

Never forgets an order 

insects 

Dirtman 

Creates dust storms 

bleach 

Super Guy 

Super strength 

the other Super Guy 

Furious Woman 

Gets really, really angry 

NULL 

The Toad 

Tongue of justice 

insects 

Librarian 

Can find anything 

NULL 

Goose Girl 

Flies 

NULL 

Stick Man 

Stands in for humans 

games of Hangman 



汸 6k 汰 A 

Poes Wa 

d 。 

uV .一 — w w 


6\o dva … 
Your vcv'f 


MaJ. 
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Evcw supcrhcros can be dependent 


Our superheroes have been busy! Here’s the updated super—heroes 
table. We’re in INF, but there’s another problem. 

See how the initials column contains the initial letters of the 
name value in the name column? What would happen if a superhero 
changed their name? 

Exactly. The initials column would change, too. The initials 
column is said to be functionally dependent on the name column. 






Wlten a column’s data 
must ckange wken 
anotker column’s ctata 
is moctiiiect, tke first 
column is functionally 
Jepenctent on tke seconct. 



name 

power O+ir 

weakness 

city 

country 

arch_enemy 

initials 

Super Trashman 

Cleans quickly 

bleach 


US 

Verminator 

ST 

The Broker 

Makes money from nothing 

NULL 


US 

Mister Taxman 

TB 

Super Guy 

Flies 

birds 

Metropolis 

US 

Super Fella 

SG 

Wonder Waiter 

Never forgets an order 

insects 

Paris 

France 

All You Can Eat Girl 

WW 

Dirtman 

Creates dust storms 

bleach 

Tulsa 

US 

Hoover 

D 

Super Guy 

Super strength 

aluminum 

Metropolis 

US 

Badman 

SG 

Furious Woman 

Gets really, really angry 

NULL 

Rome 

Italy 

The Therapist 

FW 

The Toad 

Tongue of justice 

insects 

London 

England 

Heron 

T 

Librarian 

Can find anything 

children 

Springfield 

US 

Chaos Creep 

L 

Goose Girl 

Flies 

NULL 

Minneapolis 

US 

The Quilter 

GG 

Stick Man 

Stands in for humans 

hang man 

London 

England 

Eraserman 

SM 


Sharpen your pencil 




Now you know that the initials column is dependent on the name 
column in the superhero table. Do you see any similar dependencies? 
Write them down here. 
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sharpen solution 


%Jharpen your pencil 

Solution 


Now you know that the initials column is dependent on the 
name column in the super_heroes table. Do you see any similar 
dependencies? Write them down here. 


•mrtials a\rc oy\ 


weakness is oy\ 冬 


"["licsc do 於’七 >wiVi 匕七 able 七 he 

匕 oluwms dv-e -fvom, >n\\\cM y/ill mattev ^cy\ 

you add move tables. TWs a Aov 七 ‘d 
avdh__c^crwy is dcpc^dc^*t ov\ y/ay *to mdi^d'tc esc dcpc^dc^ics 

i\\t tables -UicyVc -fvom. 

di*ty is dcpc^dc^*t oy\ to\Ar\bry 一 ^—〆 



Shorthand notations 

A quick way to describe a functional dependency is to write this: 

T • X 一 〉 T • y 〈 _ TKc 七私 Vmidal ■bevw' (or *bKis is a sKovbKa^d ho-ba-bio^. 

Which can be read like this “in the relational table called T，column y is functionally 
dependent on column x.” Basically, you read them from right to left to see what’s 
functionally dependent on what. 



Notation Detour 


Let’s see that applied to our superheroes: 

super 一 heroes•name —> super 一 heroes•initials 

“In the super—heroes relational table, the initials column is functionally dependent 
on the name column.” 


super 一 heroes.name —> super 一 heroes.weakness 

“In the super—heroes relational table, the weakness column is functionally dependent 
on the name column.” 


super 一 heroes•name —> super 一 heroes•arch 一 enemy 

“In the super—heroes relational table, the arch—enemy column is functionally 
dependent on the name column.” 

super 一 heroes•country —> super 一 heroes•city 

“In the super—heroes relational table, the city column is functionally dependent on 
the country column.” 


324 Chapter 7 




multi-table database design 


Superhero dependencies 

So, if our superhero were to change his name, the initials 
column would change as well, making it dependent on 
the name column. 

If our arch-enemy decides to move his lair to a new city, 
his location changes, but nothing else does. This makes 
the arch_enemy_city column in the table below 
completely independent. 

A dependent column is one containing data that 

could change if another column changes. 
Non-dependent columns stand alone. 


Partial functional dependency 

A partial functional dependency means that a non-key 
column is dependent on some, but not all, of the columns in a 
composite primary key. 

In our superheroes table, the initials column is partially 
dependent on name, because if the superhero’s name 
changes, the initials value will too, but if the power changes, 
and not the name, our superhero’s initials will stay the same. 






s a … dcskm 

ov\roY/dalc, 

tv^cv 6oluwv\s Will kc aWcticd. 




Uials dcpchd Oh but hot 

° h so iWis tabic doh-bihs 

a partial -Puhd-tiohal dcpchdchdy. 


name 

power 

weakness 

city 

initials 

ar<h_enemy_id 

ar<h_enemy_<ity 

Super Trashman 

Cleans quickly 

bleach 


ST 

4 

Gotham 

The Broker 

Makes money from nothing 

NULL 


TB 

8 

Newark 

Super Guy 

Flies 

birds 

Metropolis 

SG 

5 

Metropolis 

Wonder Waiter 

Never forgets an order 

insects 

Paris 

WW 

1 

Paris 

Dirtman 

Creates dust storms 

bleach 

Tulsa 

D 

2 

Kansas City 

Super Guy 

Super strength 

aluminum 

Metropolis 

SG 

7 


Furious Woman 

Gets really, really angry 

NULL 

Rome 

FW 

10 

Rome 

The Toad 

Tongue of justice 

insects 

London 

T 

16 

Bath 

Librarian 

Can find anything 

children 

Springfield 

L 

3 

Louisville 

Goose Girl 

Flies 

NULL 

Minneapolis 

GG 

9 

Minneapolis 

The Sticky 

Stands in for humans 

hang man 

London 

S 

33 

Borrowdale 
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transitive functional dependency explained 


Transitive functional dependency 

You also need to consider how each non-key column relates to 
the others. If an arch-enemy moves to a different city, it doesn’t 
change his arch 一 enemy—id. 


一伙加 y—id 

CVCh he s i^ovcd to ^ahsas City. 


name 丨 

Super Trashman 
The Broker 
Super Guy 
Wonder Waiter 
Dirtman 


ar<h_enemy_ic ! 丨 ar<h_enemy_<ity 

4 Kansas City 

b NewaPlT 一 ^ 

5 Metropolis 

1 Paris 

2 Kansas City 


Suppose a superhero changes his arch-enemy. The 
arch_enemy_id would change, and that could 
change the arch_enemy_city. 

If changing any of the non-key columns might 
cause any of the other columns to change, you 
have a transitive dependency. 


II ckanging any ol 
tke non-key columns 
itiiglit cause any oi 
tke otker columns to 
ckange, you kave a 
transitive ctepenctency. 


Transitive functional dependency* 
wken any non-key column is relatect 
to any of tke otker non-key columns. 


name ^+ir 

Super Trashman 
The Broker 
Super Guy 
Wonder Waiter 
Dirtman 


ar<h_enemy_ 

^ - 2 ~~ 


ar<h_enemy_<ity 

Kansas City 
Newark 
Metropolis 
Paris 

Kansas City 
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Take a look at this table listing book titles. pub」d identifies the publisher. 
pub_city is the city where the book was published. 


author C+w 

title O+jr 

copyright 

pubjd 

pub_<ity 

John Deere 

Easy Being Green 

1930 

2 

New York 

Fred Mertz 

1 Hate Lucy 

1968 

5 

Boston 

Lassie 

Help Timmy! 

1950 

3 

San Francisco 

Timmy 

Lassie, Calm Down 

1951 

1 

New York 


Write down what will happen to the value in the copyright column if the title of the book in the 
third row changes to: 'Help Timmy! I’m Stuck Down A Well' 

n Copyiri 3 ht dcpchds 

14 • 七 he -title -the dopyv-ijh*t value will, -boo. Oh s 。 ‘ 

v ^ uc will 


What will happen to the value in the copyright column if the author of the book in the third row 
changes to 'Rin Tin Tin', but the title stays the same? 


What would happen to 'Easy Being Green' if we changed its pubjd value to 1? 


What would happen to the pubjd value of 'I Hate Lucy' if its publisher moved to Sebastopol? 


What would happen to the pub—city value of 'I Hate Lucy' if we changed its pubjd value to 1. 
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yet another exercise solution 





SotytioH 


Au-thov ahd title 

"t°3 e 仏饮 ^3ke up -the 
^o^posi-tc pvimavy key 


Take a look at this table listing book titles. pub」d identifies the publisher. 
pub_city is the city where the book was published. 

Write down what will happen to the value in the copyright column if the title of the book in the 
third row changes to: 'Help Timmy! I’m Stuck Down A Well' Copy^igh-t At t A 

l-f *thc -the 6opy\ri# 七 value will, "too.oh title, s 。 i*ts 

.^ucv/ilUha^c ： . 

What will happen to the value in the copyright column if the author of the book in the third row 
changes to 'Rin Tin Tin', but the title stays the same? 

l-f 七 he au*tiio\r 的。七 -the dopyvi 价七 



广咖 depchds oh title. 

/t also dep^ds oh au-tho^. 


author O+w 

title 

copyright 

pubjd 

pubjity 

John Deere 

Easy Being Green 

1930 

2 

New York 

Fred Mertz 

1 Hate Lucy 

1968 

5 

Boston 

Lassie 

Help Timmy! 

1950 

3 

San Francisco 

Timmy 

Lassie, Calm Down 

1951 

1 

New York 


What would happen to 'Easy Being Green' if we changed its pubjd value to 1? 

. The fub__diiy -Poir pub」d I and pub」d Z is New 

b - ld - IS Thc — 一说 y w 咖七 ^ so 仏 “i 切 dha.je (cv^^ough 

LdT^dtrsi o( .rub3ity-.s ^a^tivety-futja )： . 

fub—drty What would happen to the pubjd value of 'I Hate Lucy' if its publisher moved to Sebastopol? 

dolumy >； so 

s-lays The pub」d would s*tay -the same- 


yub 一 巧切 : lS , The Pub di*tv would bedome Kcv/ Y^\rk. \y\ Pub id 匕 oluwm. Ncit^cv- 

d J c ^ c ；；. : .^ ..… 加 uJL.a 一 k《 Y .6oU 〜 so. 蜘“ 

T* C ^ 七 va”si*tWe -functional dcpc^dc^y. 


What would happen to the pub—city value of 'I Hate Lucy' if we changed its pubjd value to 1. 

pub t\bi is dcfcr\dcr\*t oy\ tiic value 

^_ • • K ■ ■ M l • - ft L / . f % 


value Aa 呼 


author O+jt 

title 

copyright 

pubjd 

pubjity 

John Deere 

Easy Being Green 

1930 

2 

New York 

Fred Mertz 

1 Hate Lucy 

1968 

5 

Boston 

Lassie 

Help Timmy! 

1950 

3 

San Francisco 

Timmy 

Lassie, Calm Down 

1951 

1 

New York 
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multi-table database design 


tWeiqre no o 

Dumb Questi9ns 


Is there a simple way to avoid having a partial 
functional dependency? 

Using an id field like we have in my_contacts allows 
you to completely avoid the issue. Since it’s a new key that 
exists only to index that table, nothing is dependent on it. 


So, other than when I create junction tables, why 
would I ever want to create a composite key out of columns 
in my table? Why not just always create an id field? 

It's certainly one way to go. But you’ll find compelling 
arguments for both sides if you search the Web for “synthetic 
or natural key.” You’ll also find heated debates. Well let you 
make up your own mind on the topic. In this book, we’ll primarily 
stick with single, synthetic primary key fields to keep our syntax 
simpler so you learn the concepts and don’t get bogged down 
with the implementation. 



Look, these dependencies are nice and all, 
but what do they have to do with moving from 
first normal form into second normal form? 


Adding primary key columns to our tables 
is helping us achieve 2NF. 

For the sake of ease, and to guarantee uniqueness, we’ve 
generally been adding columns to all our tables to act as 
primary keys. This actually helps us achieve 2NF, because 

the second normal form focuses on how the 
primary key in a table relates to the data in it. 
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getting your table into 


Second normal form 


Let’s consider two tables that exist to keep an inventory of 
toys to help us better understand how the second normal form 
focuses on the relationship between the table’s primary key 
and the data in the table. 


Composite key. 

S, 


toy_id 

toy 

5 

whiffleball 

6 

frisbee 

9 

kite 

12 

yoyo 


toy_id 

0+ir 

storejd 

D+ir 

color 

inventory 

store_address 

5 

1 

white 

34 

23 Maple 

5 

3 

yellow 

12 

100 E. North St. 

5 

1 

blue 

5 

23 Maple 

6 

2 

green 

10 

1902 Amber Ln. 

6 

4 

yellow 

24 

17 Engleside 

9 

1 

red 

50 

23 Maple 

9 

2 

blue 

2 

1902 Amber Ln 

9 

2 

green 

18 

1902 Amber Ln 

12 

4 

white 

28 

17 Engleside 

12 

4 

yellow 

11 

17 Engleside 



/ 


TKcv-c avc 

*tKis dolumy>. f[Y\d i*b really 
does〆 七 Kavc ar>y*tK*m5 *to 
do {}\t mveyrtovY; 1 七 
Kas bo do v/rtK *tKc s*tovc. 


I/Ve rwiglvt want *to vethmk this dolu 眯 h 
as well, n \rcally belohjs move ih 3 "toy 
■table thah \y\ av\ *mvcK>Wy -table. Ouv- 
■toy 一 id ought -to idc^ii-fy both -toy 
type AND -toy Color. 


I— is dcpcv>dc^*t oy \ bo*tK 
o-f *tKc dolum^s *tKd*t make up 
*tKc dompos*i*tc pvimav-y key, so 
rt docs 3 p3V"*ti3l 

•fu 灼 d*tio 灼 al 


Notice how the store_address is repeated when a toy 
is associated with that store—id. If we need to change 
the store—address，we have to change every row where 
it’s referenced in this table. The more rows that are updated 
over time, the more possibility there is for errors to creep 
into our data. 

If we pulled the store—address column into another 
table, we’d only have to make one change. 
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multi-table database design 


Wc might be ZHf already... 

A table in INF is also 2NF if all the columns in the 
table are part of the primary key. 

We could create a new table with a composite primary key 
with the toy—id and store—id columns. Then we’d have 
a table with all the toy information and a table with all the 
store information, with our new table connecting them. 


Your INF table is also 
2NF if all the columns 
in the table are part 
of the primary key 

OR 


It has a single column 
primary key 


f[\\ *tKc m-foVma*tioy> 
about r ~- - 

* Toys 


toy_store 


toy_id 


store id 


/\|| 七 he 'm-fo\rma*tior> 
about r ~~T - 

Stores 


A table in INF is also 2NF if it has a single column 
primary key. 

This is a great reason to assign an AUTO_INCREMENT id 
column. 


Second Normal Form or 
Rule 1: Be in lNF 
Rule 2: Have no partial 

functional ctepenctencies. 


o 



I don’t think I have 
any partial functional 
dependencies in my—contacts, 
but rm not sure... 



That’s why it’s time to play... 
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be the 2NF table 


BE • fwitfi ti© 

4 futicfi©ti^ 耐 eWeneJe^ 

Your job is to play a table, and 
remove all the partial 
fimetional dependencies from 
yourself. Look at each table 
diagrammed below, and draw 
lines tire columns that 
are better moved to anodier table. 



Ti^csc two make u\> 


a um^ue £.omfos'i*tc 
pv-'imav-y key- ^ 


toyjnventory 

toy 一 id 
store id 


singers 

singer—id 
last—name 
first—name 
agency 
agency—state 


<ookie_sales 

amount 
girl—id 
date 

girl—name 
troopjeader 
total_sales 


salary 

employeejd 
last—name 
first—name 
salary 
manager 
employee_email 
hire_date 


dog_breeds 

breed 
description 
a vg—weight 
avg—height 
dub—id 
dub—state 


movies 


movie id 


title 


genre 


rented_by 


due date 


rating 
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multi-table database design 


^harpen your pencil 


Redesign these tables into three tables that are all 2NF. 

One will contain info about the toy, one will have store info, and 
the third will contain the inventory and connect to the other two. 
Give all three meaningful names. 

Finally, add these new columns to the appropriate tables: phone, 
manager, cost, and weight. You may have to create new toy—ids. 
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be the 2NF solution 


BE ^ fwif|i ti© ? 鄉 4 

futicfi©n^ 和 eWeneies s©luffe 

Your job is to play a table, and 
remove all lire partial 
fimetional dependencies from 
yourself. Look at each table 
diagrammed below, and draw 
lines tire columns that 
are better moved to anodier table. 



TVicsc *bwo make u\> 
a um<\ue £.ompos'i*tc 
pv-'imav-y key- ^ 


toyjnventory 


toy_id 


store id 


Pv-imav-y key. 



singers 


singer—id 


last name 


first name 


agency 


agency—state 


Pv-imav-y key 


Wile these ou<\h-t 


ought 
"to be pulled -Pv-orh 
this table, they 
p-Pd. 


> 


V^Wilc 七 hese ou^*t 

{p be arv IP fulled 

(because *t>wo ay 
—Wt have 七 V^c same 
v>awc), wo*t a 
parbal -fu^*t»oy\al 

dcfcv>dc^^Y , 


salary 


employee_id 


last name 


first name 


salary 


manager 


employee_email 


hire date 


cookie sales 


amount 


girljd 


date 


gir!_r;c!nnft 


Ircopjeader 


■to+af sales*^ 


Or\U v/cW woved 七 hose 

k tolum^s out *tV>c vcrna'm'm^ 

toluw 吣 tdiY\ a 

tow\>os'i*tc f\r'iwavY key- 


Pv-imav-y key 

Tiicsc toluwms V^avc 
*tv-ar\s*»*tWc "fur^cma 
dc\>Cir\dicir\dY oy\ly* 


3 


movies 


movie id 


title 




genre 


rented_by 


due date 


rating 


dog_breeds 


breed 


description 


a vg—weight 


avg 一 height 


club id 


Cow^osi 七 e 
^ 一 ^ p\r\wav-Y key 


dub」d mi # 七 bclor\^ m 七 Wis 

-table (i-f its a o\r\C-*to-or\C 

V"cla*b»or\sliip)) W*t dub 一 s*t>3 七 c 
docs^*t belong iicvc. Evcr\ so, 
y\oy\C o^r {\\t Columns avc 
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%Sharpen your pencil 

Solution 


Redesign these tables into three tables that are all 2NF. 

One will contain info about the toy, one will have store info, and 
the third will contain the inventory and connect to the other two. 
Give all three meaningful names. 

Finally, add these new columns to the appropriate tables: phone, 
manager, cost, and weight. You may have to create new toy—ids. 



whiffleball 


frisbee 


kite 


yoyo 


storejd 

O+jr 




color 


white 


yellow 


blue 


green 


yellow 


red 


blue 


green 


white 


yellow 


inventory 



store_address 


23 Maple 


100 E. North St. 


23 Maple 


1902 Amber Ln. 


17 Engleside 


23 Maple 


1902 Amber 


1902 Amber 


17 Engleside 


17 Engleside 




TKc O 
key is 
stove 


orwfosi'tc 
i -fcoy^id 


store inventory 


d a 灼 d , 


toy info 


骨 oy_id 


color <ost weight 


whiffleball 

whiffleball 

whiffleball 

frisbee 

frisbee 

kite 

kite 


white 

yellow 

blue 

green 

yellow 

red 

blue 


1.95 

2.20 

1.95 

3.50 

1.50 
5.75 
5.75 



store info 
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getting your table into 


Third normal form (at last) 

Because in this book we generally add artificial primary keys, 
getting our tables into second normal form is not normally a 
concern for us. Any table with an artificial primary key 
and no composite primary key is always 2NE 

We do have to make sure we’re in 3NF, though. 


H yo ur table kas an 
artificial primary key anct 
no conippsite priitiary key, 
it’s in ZUV 


Tkirct Normal Form or 3VF ： 

Rule 1 ： Be in 2VF 

Rule 2: Have no transitive ctepenctencies 


d—ef ⑽滅 7 

«S vciatcd 扣 7 j 七 

o 細娜 -㈣ 怕 . 

l-p ar>y o( r>o^-kcy 

dolurvms dduse a 内 y 


o*thcv* dolumr^s *to you 

have a *tv*a^si*tivc dcfcr>dc^dy. 


Consider what would happen if we changed a value in any 
of these three columns: course—name ， instructor, 
and ins true tor_j>hone. 








If we change the course—name，neither 
instructor norinstructor—phone 
need to change. 

If we change the instructor—phone ， 
neither instructor nor course—name 
needs to change. 

If we change the instructor, the 
instructor—phone will change. We’ve 
found our transitive dependency. 


l^/c i^hoirc "the 
pHmdiry k C y 
^ohsidev-ihg Zl\lp. 




courses 


course 


id 


course name 


instructor 


instructor 一 phone 



I 七 should be obvious a 七 

七 Wis pom*t 

docs^-t kclo^ m table »+ wc 
y ； a^*t «*t *to be 


J 
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So how does my^cowtacts stand up? 

It does need a few changes. On the page below, start with the current my 一 contacts 
table and sketch out the new gregsjist schema. Show the relationships between 
foreign keys with lines, and the one-to-many relationships with arrows. Also 
indicate the primary keys or composite keys. 


my_contqct$ 

contact—id 
last—name 
first—name 
phone 
email 
gender 
birthday 
profession 
city 
state 
status 
interests 
seeking 
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one last exercise solution 


M 


txefUri; 


se 


So how does my^cowtacts stand up? 

It does need a few changes. On the page below, start with the current my 一 contacts 
table and sketch out the new gregsjist schema. Show the relationships between 
foreign keys with lines, and the one-to-many relationships with arrows. Also 
indicate the primary keys or composite keys. 


my_contac*s 

contact_id 
last—name 
first_name 
phone 
email 
gender 
birthday 
profession 
city 
state 
status 
interests 
seeking 


TV^csc 七 Wcc a 代 one - *to -眯扣 Y 

profession 

prof—id O b 

profession 


zip_code 

zip_code - 
city 
state 


status 

status id O 11 



TViis *»s d 啪 fto -一 Y rclatio^.p, 

^\cM is made ^ Uo 

v-clatior\s\i'i\>s av\d a jomnr^ table. 






^oi\\ CoW^YsS 

’a — • 

<onta<t_interest 

^ contact—id 
— O+y 

interest_id 
O+ir 


my_contac*s 

contact. JdO^T 
last—name 
first—name 
phone 
email 
gender 
birthday 
prof—id 

zip—code 

status—id 


OhC—"to—i 


、3hy 


contact 一 seeking 

contact—id t 
O + y 
seekingjd 
O+r 

B 。 仏亡“你 
^ 0 ^posi-t c ^ 


OhC—"to- 




interests 

interest—id 0 H 
interest 


^ cav\ V^avc i\\t saw 

•m 七伙。七一 id 七’啪。 

m i\\t 一〜七吖 cs 七 . 

Bu*t Ohly OY\U m i\\t 

•m 七 ewb *baWe. 


seeking 

- seekingjd 0 

erne - *to - / 


idO*^r 

dng 


TW»s «s a ma 叫 - b7 c 

w w - W ， relation, ? S 

a^d a 户… ^' c， 
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multi-table database design 


And so. Regis (and grcgs^list) 
lived happily ever after 

Greg’s able to find Regis’s perfect match using his 
newly normalized database. Better yet, he’s also 
able to easily find matches for more of his friends 
keeping the Greg’s List dream alive. 



The Ewd 



Not so fast! Now I have to 
query all these new tables and 
match them up by hand! How do I get 
at my data now with all those tables 
without writing hundreds of queries? 


That’s where joins come in. 

See you in the next chapter... 
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sql in review 





























Your SQL Toolbox 

Give yourself a hand ， you’re 
more than halfway through the 
>ok. Check out all the key SQL 
ms you learned in Chapter 7. 
r a complete list of tooltips in 
， book, see Appendix iii_ 






multi-table database design 


^Sharpen your pencil 

Solution 


Use your ALTER and the SUBSTRINGJNDEX function to end up 
with these columns. Write as many queries as it takes. 


Fivst o-f all you bo dvcatc ^ CoW^s ： 

ALTER TABLE my_contacts 

ADD COLUMN interestl VARCHAR(50), 

ADD COLUMN interest2 VARCHAR(50), 

ADD COLUMN interest3 VARCHAR(50), 

ADD COLUMN interest4 VARCHAR(50); 

you -to move the m-tev-esi -to the m-tcv-cstl Co\^. 
you tah do ihai wiih ： 

UPDATE my_contacts 

SET interestl = SUBSTRING_INDEX(interests, 1); 


contact 一 id 

last 一 name 

first 一 name 

phone 

email 

gender 

birthday 

profession 

city 


hlcy^t y/c r\ttA b> \rcrwovc 七 he -Pivs-t m 七 eves 七 -fvom 七 he m 七 events -field s'mdc its s-fcov-cd m 
'm-tcvcs-tl. I/Vc vemove cvcv-ythmj ur^-til vi # 七 a-Ptcv - 七 he -Piv-s-t wi 七 h a s-tv-*mg -Pu^dtio ^： 


o-f s-tv'mj a-f*tcv- y/c vemoved 




UPDATE my_contacts SET interests = TRIM(RIGHT(interests, 
(LENGTH(interests)-LENGTH(interestl) - 1))); 


state 

status 

interestl 

interest2 

interest3 

interest4 

seeking 


This sdavy-lookmj pavt do^pu-tes how mudh o-P ihc *mic\rcs-b we need. | 七 takes 

七 he total 1^3-th o\ -the mtcircs-b co\^ a^d sub^adts -the Ic^jth of the part we 
rwoved -to micvcsil. Th ⑶ v/e subiiradi ov\c move so wc s-tairt a-Picv- ihc domr^a- 

hOW wc 代 ㈤ 七 ^osc steps ^ov- the othev- i^-tev-est 仏 U hS: 


UPDATE my_contacts SET interest2 = 
UPDATE my_contacts SET interests = 
LENGTH(interest2) - 1))); 

UPDATE my_contacts SET interest3 = 
UPDATE my_contacts SET interests = 
LENGTH(interest3) - 1))); 


SUBSTRING_INDEX(interests, 1); 

TRIM(RIGHT(interests, (LENGTH(interests) - 

SUBSTRING_INDEX(interests, 1); 

TRIM(RIGHT(interests, (LENGTH(interests) - 


Fov l3s*t dolur»m，dll y^/c^c ^o*t lc-f*t \y\ is S snr^le value. 

UPDATE my_contacts SET interest4 = interests; 

Now v/e 63r\ dvop *thc 'm-tevests Column c^tivcly. Wc also dould have just 
vc^amcd it mteves 七午扣 d m > 七 needed the ADD COLUMN (assumm^ y/c jus-t 
have -Pouv m 七 ewts). 
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exercise solution 


SotytiOH 


From page 286- 


Write a query for Regis without using the interests column. 


SELECT ^ FROM nxy_dor\iadis 

- 'p 

AKD status 二 Vm^lc 
AND s*ta*tc 二 W 


TVis is essentially "the c^uc^y ds 
^v-cg used -poir /Vigcl,.cxdcft he s Ic-f-t 
oW the ihtevests. 


AKP seeking LIKE ’ ％ siir^le M%’ 
_ bir^day > ， 1 邗 0- 03 - 2*0, 
AND bir^day < , l^0-0^-Z0 , ; 
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8 joins and multi-table Qpemtfens 



Welcome to a multi-table world. It s great to have more than one table in 

your database, but you’ll need to learn some new tools and techniques to work with 
them. With multiple tables comes confusion, so you’ll need aliases to keep your tables 
straight. And joins help you connect your tables, so that you can get at all the data you’ve 
spread out. Get ready ， it’s time to take control of your database again. 


this is a new chapter 343 


database deja vu 


Still repeating ourselves, still repeating... 

Greg noticed the same values for status, profession, interests, 
and seeking popping up again and again. 





status 


single 


married 







seeking 


man 


woman 


profession 

programmer 

teacher 

lawyer 





single 

hlULU 

lav/ycv- 

pets 

books 





w\By\ 



musid 




single 

womd 灼 ■ 

books 



mavvied • 

KULU- 

books 

spo\rts 
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joins and multiple-table operations 


Prepopulate your tables 


Having many duplicate values will make it easy 
to prepopulate the status, profession, 
interests, and seeking tables. Greg wants to 
load up those four tables with the values already in 
his old my_contacts table. 

First he needs to query his table to find out what’s 
already in there. But he doesn’t want an enormous 
list of duplicate values. 


^harpen your pencil 



Wouldn*t it make sense to 
have a set list of values in 
some of the tables? 


Write queries that can retrieve the status, profession, interests, and 
seeking values from the old my_contacts table, without producing 
any duplicates. You may want to refer back to the Girl Sprout cookie 
sales problem in Chapter 6. 
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sharpen solution 


%|hdrpen your pencil 

Solution 


Write queries that can retrieve the status, profession, interests, and 
seeking values from the old my_contacts table, without producing 
any duplicates. You may want to refer back to the Girl Sprout cookie 
sales problem in Chapter 6. 


SELECT status FROM my 一乙。灼 

卿 UP status 

ORVBR dV status ； "、以 



^ Sih 9 _P ^ombihcs 
七 he duplicates ih-to ohc 
^ smglc value -Poir c 此 h y*oup. 


SELECT profession FROM 你 y—6 。 灼心也 

^ROUP profession 

ORDER profession; 


TV^cy\ us'm^ ORP^R 5 ,vcs 

us i\\t list al\>^akc*t^allY- ’ 

, 5 

|-P you doh *t do thcru ih this ov-dev", 
you get ah cv-v-ov-. ORVBR B/ 
always heeds -to be last 


\ SELECT seeking FRO/H 
^ 6f{0\A? B/ seeking 
ORDER B/ seeking; 




But that query doesn’t work 
for the interests column. 
WeVe got multiple values in 
that one, remember? 


^LECT *m*tc\rcs^/ 
/0f(DER m-tcvr^T 


0 






We can’t do a simple SELECT to 
get the interests column out. 

Using that SELECT statement for the 
interests column isn’t going to work when 
we have values in there like this: 

interests 

books, sports 
music, pets, books 
pets, books 
sports, music 





joins and multiple-table operations 


Wc got the "table ain't easy to wormalizc" blues 

Like a dog that ain’t got no bone, our un-normalized design has 
really hurt us. There’s just no easy way to get those values out of 
the interests column in a way that we can see them one at a time. 

Wc need to go from this 

匕 olunrm -p\rorh -fchc 

-table 


to this 


^ *m*tcv-cs*b *taWc. 



interests 

first, second, third, fourth 





How can we get those multiple values into 
a single column in the interests table? 


Can’t we just do this manually? 

I mean, I can just look through 
each row of my—contacts and enter 
each value into the new table. 


O 


First, it’s an enormous amount of work. Imagine 
thousands of rows. 

And doing it by hand would make it very difficult to spot 
duplicates. When you have hundreds of interests, you’d have to 
look each time you enter a new one to see if it’s already in there. 

Instead of doing all that hard work, and risking lots of typos, let 
SQL do the tedious work for you. 
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separating values with si/dsfr/ngs 


The special mtcrests (column) 

One fairly straightforward way is to add four new columns to my_ 
contacts where we can temporarily store the values as we separate them 
out. Then we can get rid of those columns when we finish. 



Here’s what the interests and new interest columns in my—contacts look 
like now that you’ve run ALTER. 

interests interest 1 interest2 interest3 interest4 

first, second, third, fourth I 


We can easily copy the first interest and put it in the new interestl 
column with our SUBSTRING INDEX function from Chapter 5: 


UPDATE my_contacts 

SET interestl = SUBSTRING INDEX (interests, 丫， 

一 t r 

The hdme Jc 丁 k -to 

ouir 乙 olumh | 00 lc fov, a 6owwa 

Run that, and this is what we get: 


1)； 

...look *^ov 
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joins and multiple-table operations 


Keeping interested 

Now for the tricky part: we’re going to use another substring function 
to remove from the interests column the data we just moved into 
the interestl column. Then we can fill in the rest of the interest 
columns the same way. 


一 interests 

interestl 

interest 】 

interest3 

interest4 

f first/jpecond, third, fourth 

first 





bo 'tKc nr\"tcvcs*t> 七 he 
dommd 七 ha 七 *follov/s ’rt, ar>d 七 he spade 七 
(oWo^s 七 domma *tKc m 七 tresis dolumy^. 


We’ll use a SUBSTR function that will grab the string in the interests 
column and return part of it. 


TV 3 ^sla*tior > ： v 3 luc m m'tcvcs'ts 

Column bo be y/lia*tcvc\r is m Acvc r\o^ t y/rt^out 
pav*t fu 七 m m 七 ew 七 I a^d domn^a 

drtd *tKc spate. 

UPDATE mv contacts 


TV length of the text 
… the ihtcv-cs-t/ (ield … 


… plus 1 move 乩 

OY\t -for *bhc domma> OY\t 

-fov "the spate- ) 

—— ^ rJ ， 


SET interests 


SUBSTR(interests , LENGTH(interestl)+2 

/ ， 


㈣鋼㈣ 


^3vcv'*b^cscs, 


a ^a 代 w 如 sedo^a. 

5 


yrti^s a ⑽广 

*«s tV^c 1 ^# ^ 

v^aW 广 、 

? arc^cscs 七 


hvc 


Rcrwcirwbcir hov/ some •PuM 七 io 灼 s avc 
dcpc^d'mj oy\ y/hidh -Plavov- o( S 公 L youVc 
usma? Well, this o^c o( ihosc- Rc-Pcir bo a v-cally 
iAse*Pul \rc-Pc\rc^dc—like S6JL *m a Nutshell -Pv-om 
0 Reilly—Pov- youv pav-tidulair bv-a^d o( S^L. 


S 。 •一 ^K ； 4 t 5 m tl 

v-cWv'cd b'/ L-t-K^ ' s r ' 

,Wa 如 s 減』 ^ vcwoVcd 

\y t old mtev-cs-ts toW^ 
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separating values with substrings (part deux) 


UPPATE all your mtcrests 

After we’ve run that UPDATE statement, our table looks like this. 
But we’re not done yet. We’ve got to do the same thing for 
interest2, interest3, and interest4 columns. 


爷 parpen your pencil 


Fill in the blanks to complete Greg’s update statement. 
We’ve given you a couple of notes to help you along. 


ttih-t ： The ih-tcircsts dolumh will 
匕‘從 h because the 

st\rihg value ih the ih-tcv-cs-fcs 
乙 olumh is bcihg shov-tchcd by 

忪 SUBSTR ^i IOh . 1 



UPDATE my_contacts SET 

interestl = SUBSTRING 一 INDEX(interests , 1), 

interests = SUBSTR(interests , LENGTH(interestl)+2) , 
interest2 = SUBSTRING 一 INDEX ( …… … … ）， 

interests = SUBSTR( ) r 

interest3 = SUBSTRING 一 INDEX( ), 

interests = SUBSTR( ), 


interest2 


interests 


interest3 


interests 


interest4 


V 七饮 y° u，vc ^r^oved the ^si iWcc m-tcv-csls ^ 

十?也 all ihai is Icll is -the Wh 

v\ctds -to be Aov\t hc^c? 

^ P，|| m y/V^aVs m tacM dolumr^ tomma^d. 


interests 

interestl 

second, third, fourth 

first 


interest2 


interests 


interest4 
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joins and multiple-table operations 


ftettiwg all the interests 

We’ve got all our interests separated at last. We can get to them with simple SELECT 
statements, but we can’t get to them all at the same time. And we can’t easily pull 
them all out in a single result set, since they’re in four columns. When we try, we get: 


File Edit Window Help TooManyColumns 


> SELECT interestl , interest2 , interest3 , interest4 FROM my contacts; 


H - 1 - 1 - 1 - h 

I interestl | interest2 | interest3 | interest4 | 


+- 








■+ 

1 

first 

1 

second 

1 

third 

1 

fourth 

1 

1 

horses 

1 

pets 

1 


1 


1 

1 

music 

1 

fishing 

1 

books 

1 

movies 

1 

1 

painting 

1 


1 


1 


1 

1 

horses 

1 

pets 

1 


1 


1 

1 

music 

1 

sports 

1 

books 

1 

boating 

1 

1 

travel 

1 

music 

1 


1 


1 

1 

horses 

1 

pets 

1 


1 


1 

1 

music 

1 

sports 

1 

books 

1 

knitting 

1 

1 

pets 

1 

writing 

1 

travel 

1 


1 

1 

dogs 

1 

hiking 

1 


1 


1 

1 

movies 

1 

sports 

1 


1 


1 

+- 








-+ 


But at least we can write four separate SELECT statements to get all the values out: 

SELECT interestl FROM my_contacts; SELECT interest3 FROM my_contacts; 

SELECT interest2 FROM my_contacts; SELECT interest4 FROM my_contacts; 

All we’re really missing now is a way to take those SELECT statements and stuff 
the contents directly into our new tables. There’s not just one way to do this; 
there are at least three! 



ExeficiSe 



Consider the profession column SELECT statement you wrote on page 345: 

SELECT profession FROM my contacts GROUP BY profession 


ORDER BY profession; 


On the next page we’re going to show you THREE WAYS to take advantage of these 
SELECT statements to get your new interests table pre-populated. 

Play around with SELECT, INSERT, and CREATE to see what you come up with. And 
then look at the next page to see the three ways. 

The point here is not to get this right, but to think about your possibilities. 
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three times the query fun 


Many paths to one place 

While being able to do the same thing three (or more) different 
ways might seem fun to the crazy clowns, it can be confusing to 
the rest of us. 


But it is useful. When you know three ways to do something, 
you can choose the way that best suits your needs. And as your 
data grows, you’ll notice that some queries are performed more 
quickly by your RDBMS. When your tables become very large, 
you will want to optimize your queries, so knowing that you can 
perform the same task in different ways can help you do that. 


o, ^ 6ou ? le 

all 細 oUV^s ^ 

dreate ? o ? ulatc taWe 

ovdcvcd vaWs. 



profession 

prof—id 
profession 





CREATE, SELECT and INSERT at (nearly) the same time 

1. CREATE TAPU, then INSERT with SELECT 


You know how to do this one! First you CREATE the profession 
table, then you populate the columns with the values from your 
SELECT on page 345. 

Cvca*tc -the pv-o-fcss*ior> table wrth a 

pvimav-y key dolumr> a vmcm 

广 doluwm 七 o hold *thc f\ro-Pcssior>s. 

id INT(ll) NOT NULL AUTO 一 INCREMENT PRIMARY KEY, 
profession varchar(20) 


CREATE TABLE profession 



INSERT INTO profession (profession) 
SELECT profession FROM my_contacts 
GROUP BY profession 
ORDER BY profession; 




Now till up the plro^cssioh dolurrm 
J the piro^cssioh table wi-th -the 
values -Pirorh youv- SELECT. 
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joins and multiple-table operations 


Z. CREATE TAPLE with SELECT, then ALTER to add primary key 


Second way: CREATE the profession table using the data from a 
SELECT that grabs the values from the my_contacts table’s profession 
column, then ALTER the table and ADD the primary key field. 


CREATE TABLE profession AS 

SELECT profession FROM my_contacts 
GROUP BY profession 
ORDER BY profession; 


Cv-catc the pv-o^cssioh table 

with ohC dolurvm, -Pull o-f the 
values -Plrorh the S£L£C 丁… 


... AL-TER i\\t -table -to 
add m -the f\rimav-y key -field 

ALTER TABLE profession 

ADD COLUMN id INT NOT NULL AUTO 一 INCREMENT FIRST, 

ADD PRIMARY KEY (id); - 


CREATE, SELECT and INSERT atthc same time 

3. CREATE TAHE with primary key and with SELECT all w one 


This is the one-step way: CREATE the profession table with a primary 
key column and a VARGHAR column to hold the profession values, and at 
the same time fill it with the values from the SELECT. SQL auto-increments, 
so your RDBMS knows the id column should be fed automatically, and that 
leaves only one column, which is where the data goes. 


CREATE TABLE profession 




fV-O^CSSioir> 

•tabic w'rth both a 
key a^d a fv-otessio^ 
3^(i -fill 



p\rorcssio^ dolum^ wi*th 
values -pirom the SELECT- 

id INT (11) NOT NULL AUTO 一 INCREMENT PRIMARY KEY, 
profession varchar(20) 

AS 

SELECT profession FROM my_contacts 
GROUP BY profession 
ORDER BY profession; 

I haven’t seen AS before. It 
seems like \Ys being used to reference 
the results from one query to insert 
them into the new table. 


Yes. The AS keyword does exactly what 
it sounds like it does. 

It’s all part of aliasing, which we’re just coming to! 
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AS you like it 


Whafs up with that AS? 


AS populates a new table with the result of the SELECT. So when we used 
AS in the second and third examples, we were telling the software to take 
all the values that came out of the my_contacts table as a result of that 
SELECT and put it into a new profession table we just created. 


If we hadn’t specified that the new table have two columns with new 
names, AS would have created just one column, filled with the same name 
and data type as the column that’s the result of the SELECT. 


VARCHAR ^olu^h ih 

owr hew -table dhd 


CREATE TABLE profession 



l*P we hadh 七 jivch "the hew "table two 
AS would have ^v-catcd just 
OhC dolumh a^d -Pilled witli -the sarv\e 
MW 如 d data type as the 
lha-t is -the \rcsul-t o( -the SELECT. 


dallihg i-t pvo^cssioh. 


id INT(ll) 
profession 


NOT NULL AUTO 一 INCREMENT PRIMARY KEY, 
varchar(20) 


)AS 

/ SELECT profession FROM i 


丁 I - I > 

W\t y\c^i 


GROUP BY professi^r^^ 
ORDER BY profession; 


contacts 


These dll v-c-Pcv- -fco ihc pv-o^cssio^ 

^olurwh *m r«y 一 dojvta 匕 *ts bemuse 

ihcyVe all part o( -the SELECT. 


Since we created the profession table with an auto—incrementing 
primary key, we only needed to add the values to the second column in 
that table, which we named profession. 



I*m confused, ''profession” shows up five times 
in that one query. The SQL software might know 
which profession is which, but how can I tell? 


SQL let’s you assign an alias for a column 
name so you won’t get confused. 

That’s one of the reasons that SQL allows you to temporarily 
give your columns and tables new names, known as aliases. 
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joins and multiple-table operations 


Column aliases 

Creating an alias couldn’t be easier. We’ll put it right after the initial use 
of the column name in our query with another AS to tell our software to 
refer to the profession column in my_contacts as some new name 
that makes it clearer to us what’s going on. 

We’ll call the profession values that we’re selecting from the 
my_contacts table mc_j>rof (me is short for my_contacts). 


CREATE TABLE profession 

( 

id INT(11) NOT NULL AUTO_INCREMENT PRIMARY KEY, 
me—prof varchar(20) 

)AS 


SELECT profession AS mc_j>rof FROM my_contacts 


GROUP BY mc_j>rof 4；* 
ORDER BY mc_j>rof; ^ ^ 


Put youir alias Hjht the Usi 
use o+ the ovigihal ^olumh hdme ih 
七 ^ «\uciry -to -tell youv^ -fco 

^ io \i as the alias oh. 


docs 


^dly Uc , dr , c 

<r as -the -Piv-st 

0hC ^ tu-t -thahks -to 
the alias, i-t s easier 
"to uhdcirs-tahd. 


There’s one small difference between the two queries. All queries return 
the results in the form of tables. The alias changes the name of the 
column in the results but it doesn’t change the original column 
name in any way. An alias is temporary. 

But since we overrode the results by specifying that our new table have 
two columns — the primary key and our profession column — our new 
table will still have a column called profession, not me prof. 


profession 

Uc oMmal Thc wults f ^ 

m< 一 prof 

programmer 

TLlts U 丄 Y usi， 9 the alias. 

—a1 du—e. 1 

J the same as the a l ids. 

programmer 

teacher 

teacher 

lawyer 

lawyer 
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table aliases explained 


Table aliases, who needs 'em? 


You do! We’re about to dive head-first into the world of joins, where we 
are selecting data from more than one table. And without aliases, you’re 
going to get tired of typing those table names again and again. 

You create table aliases in the same way as you create column aliases. Put 
the table alias after the initial use of the table name in the query with 
another AS to tell your software to refer to the original my_contacts 
table as me from now on. 


Tatle aliases 


SELECT profession AS mc_prof 
FROM my_contacts AS me 

GROUP Bl mc^>rof 、 以如，碱 ato 
ORDER BY mc_j>rof; sa^c ^7 as 70 U 

d aV ' asCS， 


are also called 
correlation names 

—• 〆 - 




Do I have to use "AS" each time 
I set up an alias? 


O 


No, there’s a shorthand way to set up 
your aliases. 

Just leave out the word AS. The query below does exactly 
the same thing as the one at the top of the page. 


伽 e 、 ⑽今… 

m Wat tV^csc W 
cyuCV'CS do- 




SELECT profession mcj>rof 

FROM my 一 con tacts ^nc / the tabic oir coUys \i is iliasmg 

GROUP BY mc_prof 
ORDER BY mc_prof 
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joins and multiple-table operations 


Evcrythmg you wanted to know about inner joins 


If you’ve ever heard anyone talking about SQL, you’ve probably 



heard the word “join” tossed about. They’re not as complicated 
as you might think they are. We’re going to take you through 
them, show you how they work, and give you plenty of chances 
to figure out when you should use joins. 

And which one to use when. 


But before we get to that, let’s begin with 
the simplest type of join (that isn’t a true 
join at all). 

It has several different names. We’ll call 
it a Cartesian join in this book, but 
it’s also called a Cartesian product, cross 
product, cross join, and, strangely enough, 

CC • • 

no join. 


...and thafs where 
little result tables 
really come from. 


Suppose you have a table of children’s names, and another table 
with the toys that those children have. It’s up to you to figure out 
which toys you can buy each child. 


toys 


toy_id 

toy 

1 

hula hoop 

2 

balsa glider 

3 

toy soldiers 

4 

harmonica 

5 

baseball cards 


boys 


boyjd 

boy 

1 

Davey 

2 

Bobby 

3 

Beaver 

4 

Richie 
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cartesian joins explored 


Cartesian join 


The query below gets us the Cartesian results when we query both 
tables at once for the toy column from toys and the boy column 
from boys. 


SELECT t.toy, b.boy 
FROM toys AS t 
CROSS JOIN 
boys AS b; 

WicVc 

aliases \\trt, *too* 



Remembev ouv siiovtiia^di ^o*ta*tio^s -fvom last 
Aap 七 伙？ Tiic bc-fovc do*t is table， 

artd i\\t v\a^t a*f 七 ev it is 七 o*f a, 

•m -tv^a-t tabic. Or^ly tKis time avour^d, >wcVc us'm^ 
tabic aliases mstcad ^ull table ^ames. 


This Imc says SELECT the 仏 1 咖 ull^Tbo y , 
W the boy tabic a^d the 〜 lu_ called 
2°y 柃撕 the toy tabic. A^d the v-cst <^f 
the <\uc\ry joihs those two dolu^hs ih a hew 
results table. 


The Cartesian join takes each value in from the first table 
and pairs it up with each value from the second table. 


toys.toy 


boys.boy 


骨 oy 

hula hoop 
balsa glider 
toy soldiers 
harmonica 
baseball cards 

\ Thcsc show -the v-csults o-f -the 
、 joih. Eadh -toy is ma-tdkd Up with 
從 h boy. Thc\rc a\rc ho duplicates. 



Tke CROSS JOIN 

returns every row 
: from one table 
crossed witk every 
row from tke seconct. 


This join gets us 20 results. That’s 5 toys * 4 boys 
to account for every possible combination. 


OAs because t>7s.-b>7 V^ad moyre 

results do ^csc u ? m 

W S. I““ad 弓 W ^ 

boVay.a^^^Youascc 

乂 y 一 e ^ou ? ea but 

代二 k 如 ordtr o^ results 

V,as y,o 一 …” 舳铷 s m 


toy 

boy 

hula hoop 

Davey 

hula hoop 

Bobby 

hula hoop 

Beaver 

hula hoop 

Richie 

balsa glider 

Davey 

balsa glider 

Bobby 

balsa glider 

Beaver 

balsa glider 

Richie 

toy soldiers 

Davey 

' /S:o\Aso^\^\ 

L 八 J 
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joins and multiple-table operations 


tKereiare no o 

Dumb Questions 


Why would I ever need this? 

It’s important to know about it, because when you’re 
mucking around with joins, you might accidentally get 
Cartesian results. This will help you figure out how to fix your 
join. This really can happen sometimes. Also, sometimes 
cross joins are used to test the speed of your RDBMS and 
its configuration.The time they take is easier to detect and 
compare when you use a slow query. 

Say I’d used his query instead: 

SELECT * FROM toys CROSS JOIN boys; 
What happens if I use SELECT * 

You should try it yourself. But you would still end up 
with 20 rows; they would just include all 4 columns. 


An IMER JOIN is a 
CROSS JOIN witli some 


What if I cross join two very large tables? 

You’d get an enormous number of results. It’s best not 
to cross join large tables, you run the risk of hanging your 
machine because it has so much data to return! 

Is there another syntax for this query? 

You bet there is. You can leave out the words CROSS 
JOIN and just use a comma there instead, like this: 

SELECT toys.toy, boys.boy 
FROM toys, boys; 

I’ve heard the terms “inner join” and “outer join” 
used before. Is this Cartesian join the same thing? 

A Cartesian join is a type of inner join. An inner join is 
basically just a Cartesian join where some results rows are 
removed by a condition in the query. We’re going to look at 
inner joins over the next few pages, so hold that thought! 


result rows removect ty 
a conctition in tke cjuery. 



What do you think would be the result of this query? 


SELECT bl.boy, b2.boy 


FROM boys AS bl CROSS JOIN boys AS b2; 

Try it yourself. 
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sharpen your pencil 



SELECT me.last 一 name, 
me•first 一 name, 
p.profession 
FROM my_contacts AS me 
INNER JOIN 
profession AS p 
ON me.prof id = p.prof id; 
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joins and multiple-table operations 


Assume the data from the three stickies below is in the tables. 
Draw what the resulting table might look like with results. 


joaN Everett 

Single 

3-4-1978 

Salt Lake City, 

Artist 

pedate 

jeverettO^i^tyguKball.Net 

Sailing, 。。咖咱 

555 555-9870 


Paul SiN^h 

carried 

10-12-1980 

New York City, NY 

Profe^or 

r^ale 

pS@tikibeaNlouNge.coK 

do 恭 ^peluNkiNg 

555 555-8222 


T3ra 83ldw/N 

carried 

1-9-1970 

8o$toisj, MA 

Chef 

female 

tara@breaKNecKpizza.co^ 
read/N^, coo|\/n^ 
555 555-3432 


you are here ► 


361 







sharpen solution 


%|hdrpen your pencil 

Sotution 


profession 


prof 一 id 


profession 


my_<onta<ts 


contact id 


last name 


first name 


phone 


email 


gender 


birthday 


prof—id ^ 


zip—code 


statusJd & >- 3 - 


Here are two tables from the gregsjist database 
structure: profession, and my_contacts. Look at 
the query and write in the blanks what you think 
each line of the query is doing. 


SELECT me.last name. 


me.first name , 


p.profession 


FROM 


contacts AS me 


INNER JOIN 


profession AS p 


SELECT las*t_^amc dolum 竹 m -table (alias md) 

d^d doluwm m 乙 oirrta 匕 *ts table 

pvo-fcssioir\ doluwm *m p\rc^fcssio^ -table (alias p) 

FROM my__do^*tad*b table (alias md) a^d 


use 扣 INNER JOIN *bo \o*m SELECT results 


p\rofcssioir\ table (alias p) 


ON me.prof id = p.prof id; 


y/Kcvc do^*tad*t_idi -fv-om my__do^*tad*ts ma*tdiics 
七 lie id -field m 七 he pv-c^fession table 


Assume the data from the three stickies is in the tables. 
Draw what the resulting table might look like with results. 


last_name 

first_name 

profession 

Everett 

Joan 

artist 

Singh 

Paul 

professor 

Baldwin 

Tara 

chef 
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joins and multiple-table operations 


Releasing your mmr jom 



I get it! That*s how I connect all my new 
tables to the new my—contacts. I doiVt 
have to write a bunch of SELECTS, I just 
join my tables with that INNER JOIN 
thingamabob and I*m done! 


There’s quite a bit more to learn. 

You’ve just seen one small variation of one kind 
of join. And you’ve got a lot more to learn about 
it and the other joins before you can use them 
appropriately and effectively. 

An INNER JOIN combines the records from 
two tables using comparison operators in a 
condition. Columns are returned only where the 
joined rows match the condition. Let’s take a 
closer look at the syntax. 





v\ttd b> see. 


SELECT somecolumns 


FROM table1 


INNER JOIN 


Will also 


table2 

ON somecondition; 


Ic-f-t -the aliases M 
"to siinrtpli^y 




This 匕 Ohditioh day\ use a^y o( 
the dompav-isoh opev-a-tovs. 


An INNER JOIN combines tire 

records from two tables using 
comparison operators in a conctition. 


you are here ► 


363 








the equijoin 


The inner join m action: the equijom 

Consider these tables. Each boy has only one toy. We have a 
one-to-one relationship, and toy_id is a foreign key. 


boys toys 



All we want to do is find out what toy each boy has. We can use 
our inner join with the = operator to match up the foreign key 
in boys to the primary key in toys and see what toy it maps to. 


SELECT boys.boy, toys.toy 
FROM boys 
INNER JOIN 
toys 

ON boys.toy id = toys.toy 


EQUIJOIN inner joins 

test lor equality 


id; 


boyjd 


boys 

boy 

Davey 


Beaver 

Richie 



toys 


toy_id V- -^7 


toy_id 


2 




toy 

hula hoop 
balsa glider 
toy soldiers 
harmonica 


Ouv \rcsul*t -table. lA/c tould 

V)dve added ORPS-R By 

d … anted 




boy 

Richie 

Beaver 

Davey 


骨 oy 

hula hoop 
balsa glider 
toy soldiers 
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joins and multiple-table operations 


rpen your pencil_ 

V Write the equijoin queries for the gregsjist database below, 


Query that returns the email addresses and professions of each person in my—contacts 


Query that returns the first name, last name, and status of each person in my_contacts 


Query that returns the first name, last name, and state of each person in my_contacts. 
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another sharpen solution 


%|h8rpen your pencil 

SfllMtinn 


Solution 


Write the equijoin queries for the gregsjist database below. 


Query that returns the email addresses and professions of each person in my 一 contacts. 


SELECT md cmail ； p.pvc^fcssio^ FR0A1 

INNER JOIN p\ro-fcssio^ p OM — p.p\ro*f—id; 




Query that returns the first name, last name, and status each person in my_contacts. 


SELECT mdivs 七一 s.s*ta*tus FR0A1 md 

INKER JOIN status s OU ‘ S Mu S 」d 二 s.sMusja ； ^_ 丁 ^ ㈣ statusJd t 義 e 也 

•to 七 he sta*tus_id m i\\t s&tus "table. 


Query that returns the first name, last name, and state of each person in my_contacts. 


SELECT mdi\rs 七一 md las*t_^amc, z^s*ta*tc FROM my__doir\*tad*ts 

INNER JOIN zjp_^odc z. OU md.zjp 一 二 z-zjp 一乙 ode; This time wcVc usmg zjp toAt 

f key that 仏 KmcdTthe 
"two tables. 


profession 

prof—id 
profession 




my_<ontq<ts 

contact_id 
last—name 
first—name 
phone 


contact interest 


contact—id L 

0 +y 

interest—id k 


interests 


interest id 


interest 


emai 


state 


gender 


birthday 


<onta<t_seeking 


status 


status 


seeking 


seeking 
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joins and multiple-table operations 


The inner join in action: the wm - eq uijom 

The non-equijoin returns any rows that are not equal. Consider 
the same two tables, boys and toys. By using the non-equijoin, we 
can see exactly which toys each boy doesn’t have (which could be 
useful around their birthdays). 


SELECT boys.boy, 
FROM boys 


toys.toy 



boy 

toy 

Beaver 

hula hoop 

Beaver 

toy soldiers 

Beaver 

harmonica 

Beaver 

baseball cards 

Bobby 

toy soldiers 

Bobby 

harmonica 

Bobby 

hula hoop 

Bobby 

balsa glider 

Davey 

hula hoop 

Davey 

balsa glider 

Davey 

harmonica 

Davey 

baseball cards 

Richie 

balsa glider 

Richie 

toy soldiers 

Richie 

harmonica 

Richie 

baseball cards 




TV^csc a^rc ^ 
{p\js Bcavcv docsy\ 


VOV-EQUIJOIV 

inner joins test 
for inecjuality. 
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natural joins 


The last inner join: the waturaLjom 

There’s only one kind of inner join left, and it’s called a natural join. 
Natural joins only work if the column you’re joining by has the 
same name in both tables. Consider these two tables again. 


boys 



Same ^olumh 


boy_id ^ - v 

boy 

toy_id-^7 

1 

Davey 

3 

2 

Bobby 

5 

3 

Beaver 

2 

4 

Richie 

1 




toys 


toy_id ^ ~v 

toy 

1 

hula hoop 

2 

balsa glider 

3 

toy soldiers 

4 

harmonica 

5 

baseball cards 


Just as before, we want to know what toy each boy has. 
Our natural join will recognize the same column name 
in each table and return matching rows. 


SELECT boys.boy, toys.toy 



^ get the vc^ry same 
^sult sei as wc did 、 

with ou\r -Pi\rs-t ihhCV - 、一 

〜 "the c^uijoih. 


boy 

toy 

Richie 

hula hoop 

Beaver 

balsa glider 

Davey 

toy soldiers 

Bobby 

harmonica 


NATURAL JOIN 

inner joins ictentiiy 
matcliing column names. 
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joins and multiple-table operations 




Sharpen your pencil 


Write the queries for the gregsjist database below 
as natural joins or non-equijoins: 


Query that returns the email addresses and professions of each person in my 一 contacts. 


Query that returns the first name, last name, and any status that each person in my_contacts is not. 


Query that returns the first name, last name, and state of each person in my_contacts. 


profession 

prof—id 
profession 


my_<ontq<ts 

contact_id 
last—name 
first—name 




<onta<t_interest 

contact 一 id L 

a+ir 
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gotta love those shaipen solutions 

厂 your pencil - 

Solution 


Write the queries for the gregsjist database below 
as natural joins or non-equijoins: 


Query that returns the email addresses and professions of each person in my_contacts. 

SELECT p.pV" 0 -fcssioir\ FR 0 A 1 Vf\t 

NATURAL JOIN pv-o^cssio^ p ； 


Query that returns the first name, last name, and any status that each person in my_contacts is not. 
SELECT mdi\rs 七一 S.S*td*tuS FR0A1 my__£.0^*tad*ts n\t 

INNER JOIN status s Obi md.s*ta*tus」d <> s.s*ta*tus 」 d; r 

一 一 You II back multiple \ro>MS -fov tacM 

^>CVSok\> y/i'tii s'ts'tuscs 

avm ’ 七 Imkcd *to s*ta 七 us 一 id. 

Query that returns the first name, last name, and state of each person in my_contacts. 


SELECT md-fiv-s*t_ md las*t_^amc, 2-S*ta*tc FROM my__do^*tad*ts md 


NATURAL JOIN zip 一匕 ode a 


Wt do ^ ^ ^ OH pav-t m the -first a^d 七 hivd 

'uevies because ou\r -Pov-cigh key a^d pv-i^av-y key 
K>3nr»CS rw3*(utli up \y\ o-p "these. 


profession 

prof—id 
profession 


my_<ontq<ts 

contact_id 
last—name 
first—name 




<onta<t_interest 

contact 一 id L 

a+ir 
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joins and multiple-table operations 


Match each join to the description of what it does. 
More than one join may match a description. 


ncttural join 


I return all rows where one column 
of a table does not match the other 
table’s column. 


e^uljoln 


The order in which you join the tables 
matters to me. 


CT 9 SS J 9 itl I re turn all rows where one column 

of a table matches the other table’s 
column, and I use the keyword ON. 

outer join 

I combine two tables that share a 
column name. 

non-ecpljoln 

I can return rows equal to the product 
of two tables’ rows. 

Inner join 


Carteslcin join 


I return all possible rows and have 
no condition. 


cross product 


I combine two tables with a condition. 


you are here ► 
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who does what? solution 






Match each join to the description of what it does. 
More than one join may match a description. 


ncttural join 


I return all rows where one column 
of a table does not match the other 
table’s column. 


ecjuijom 


cross join 


The order in which you join the tables 
matters to me. 丁 w 、 s 、 s tonx \^ ^ 

m I 0 . 


I return all rows where one column 
of a table matches the other table’s 
column, and I use the keyword ON. 


outer join 


non-ecpijoin 


inner join 


I combine two tables that share a 
column name. 


I can return rows equal to the product 
of two tables’ rows. 


Carteslcin join 


I return all possible rows and have 
no condition. 


cross product 


I combine two tables with a condition. 



joins and multiple-table operations 


Use the diagram of the gregsjist database below to 
write SQL queries to get the information requested. 


Write two queries, each with a different join, to get the matching records from my_contacts and contact_interest. 


Write a query to return all possible combinations of rows from contact 一 seeking and seeking. 


List the professions of people in the my_contacts table, but without any duplicates and in alphabetical order. 



my_<onta<ts 


contact interest 
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exercise solution 



Use the diagram of the gregsjist database below to 
write SQL queries to get the information requested. 

Write two queries, each with a different join, to get the matching records from my_contacts and contact_interest. 

SELECT mdi\rs 七一 £.i *m*tcV"CS*t_id PROM my_jC.o^*tad*ts 

INKER JOIK 乙 orrtad*t OU id — id ； 

_ ■ _ ■ 

SELECT md.*f i\rs 七一 m£. las*t_^air»\C> £.i m*tcV"CS*t_id PROM my_jC.oir\*tad*ts n\t 

NATURAL JOIN doirrtad*t 」 )rrte\res*t 6i; 

Write a query to return all possible combinations of rows from contact 一 seeking and seeking. 

SELECT ^ FK0A1 do^*ta^*t_scck*mg CROSS JOIK seeking; 

SELECT * FROM to^iati_s^\c\^ sccki^* ( _^ a^rc W 哪 b 

do "tv^c same cross jom. 

List the professions of people in the my_contacts table, but without any duplicates and in alphabetical order. 

SELECT p p\ro^CSsioir\ FR0A1 my__doir\-tad*ts m£. 

INNER JOIN p\ro^cssioir\ p ON md pv-o^__id — — id ^ROUP profession ORDER By p\ro-fcssioir \； 



ExeRctSe 

§oipi\OH 
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joins and multiple-table operations 


tWeiqre no o 

Dumb Questions 


Can you join more than two tables? 

You can, and well talk about that a little later. Right now 
we’ll focus on getting the join concepts down. 

Aren’t joins supposed to be more difficult than this? 

Once you start getting into joins and aliases, SQL queries 
sound less English-like and more like a foreign language. Also 
using shortcuts (like replacing the keywords INNER JOIN with 
commas in queries, for example) could make things even more 
confusing. For that reason, this book favors more verbose SQL 
queries rather than less clear shortcuts. 


Does that mean there are other ways to write inner 
join queries? 

There are, yes. But if you understand these, with the 
syntax we present, picking up syntax of the others will be 
easy. The concepts are much more important than you using 
WHERE or ON in a join. 

I noticed you used an ORDER BY in a join. Does that 
mean everything else is fair game too? 

Yes. Feel free to use GROUP BY, WHERE clauses, and 
functions such as SUM and AVG anytime. 


Jomed-up queries? 

Greg’s really starting to appreciate joins. He’s beginning to 
see that having multiple tables makes sense, and they aren’t 
difficult to work with if they’re well designed. He’s even got 
some plans for expanding gregs—list. 




0 O 


L, 


But I still find myself typing one query, 
then using those results in a second query when 
it seems like I should be able to do it all in one... 
Wouldn't it be great if I could put a query inside 
another query? But thafs just crazy talk. 


A query inside another query? 
Is that possible? 


you are here ► 
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aliases exposed 



TaWe Cojumia Aliases 

This week’s interview: 

What are you hiding from? 




HeadFirst ： Welcome Table Alias and Column 
Alias. We’re glad you could both be here. We’re 
hoping you can clear up some confusion for us. 

Table Alias ： Certainly, great to be here. And 
you can call us TA and CA for short during this 
interview [laughs]. 

HeadFirst ： Ha ha! That would certainly be 
appropriate. Okay, CA, let’s begin with you. Why all 
the secrecy? Are you trying to hide something? 

Column Alias ： Absolutely not! If anything, I’m 
trying to make things more clear. I think I speak for 
both of us here, right TA? 


CA ： And you help me too in those same joins, TA. 

HeadFirst ： I’m not getting it. Gan you show me an 
example? 

TA:I can still show you the syntax. I think it will be 
pretty clear what it is I’m doing: 

SELECT me.last_name, me.first_name f p.profession 
FROM my_contacts AS me 
INNER JOIN 
profession AS p 
WHERE me.contact_id = p.id; 


TA ： You are. In CA’s case, it should already be clear 
what he’s trying to do. He takes long or redundant 
column names and makes them easier to follow. 

More accessible. He also gives you result tables with 
useful column names. My story is a little different. 

HeadFirst ： I have to admit, I’m not as familiar with 
you, TA. I’ve seen how you operate, but I’m still not 
sure what it is you’re doing. You don’t show up at all 
in the results when we use you in a query. 

TA: Yes, that’s true. But I think you don’t yet grasp 
my higher calling. 

HeadFirst ： Higher calling? Sounds intriguing. Go 
on. 


HeadFirst ： I see you! Everywhere I’d have to type 
my_contacts, I can just type me instead. And p 
for profession. Much simpler. And really useful 
when I have to include two table names in a single 
query. 

TA: Especially when the tables have similar names. 
Making your queries easier to understand not only 
helps you write them, but it helps you remember 
what they are doing when you come back to them 
later. 

HeadFirst ： Thanks very much, TA and CA. It’s 
been., uh... where’d they go? 


TA:I exist to make joins easier to write. 
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joins and multiple-table operations 



Your SQL Toolbox 


You’ve just completed Chapter 8 
and can JOIN like a true SQL pro. 
Check out all the techniques you’ve 
learned. For a complete list of 
tooltips in the book, see Appendix iii. 





jox^ 


M 严？ 一 咖 — 



以七 _ 


CROSS JOIN 


natural join 

Ah joi, that leaves M the 
clause. /£ Ohly woirks i-f you 

广 joihih 9 two ^blcs ihat have 

七 he same 匕 olumh h^me. 


EQUIJOIN and 
non-equijoin 

arc iwcv joms. T\\t 
equijoin 

cc^al, a^d *tV>c non-equijoin 
ycWv'S a^Y rov/s 3V-C Y\ot 

C<\u 3 l- 


Rc-tuvr>s cvcvy v-o>w -fvom oy>C 
-bablc dvossed VrtV> cvcv*Y VOY/ 

-tKc scdor>a -table. Aow 
by mdy>Y o*tV>CV r>3mcs mdlud'm^ 

CARTESIAN JOIN a 灼 d NO 



C0WM ^ JOIN 
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two times the sharpen solutions 


You know how to ALTER tables at this point, so you need to ALTER 
my_contacts to have four new columns. Name them interestl, 
interest 〗， interests, and interests 

ALTER TABLE my—d 。 山 dts 

AW (mtcrcstl VARCHAR(2.0), m-tcv-cs-tz VARCHAR(2-0), m-tcv-cs-t? 

VARCHARdo), VARCHAR(2.o ))； 



From pa^e 348. 


: ^Sharpen your pencil 

Solution 


Fill in the blanks to complete Greg’s update statement. 
We’ve given you a couple of notes to help you along. 


From pa^e 35o. 


The d\^tut beW ⑶ SUB£TR|N^JNP£)< a^d SUBSTR 
is i\\ai SUBSTR I N^JNP£)< is lookm^ (or a 决 mside 决 

m*tcV"CS^s doluwm 一 m this 3 dommd 一 
cvcv-yih'mg m O-P it SUBSTR is sho\rtc^'mg i\\t o-f 

厂 -the m-tev-esi dolum^—stav-tm^ \ri # 七 a(itr f irst micrcsi, a 

^ domma ； Br\d 3 spade (*thc +Z)—*to the tr\d o( *thc siv-'mj. 


interests 

interest2 

interests 

interest3 

interests 

interest4 


,，，▼, 1 ), ) 

interestl)+2 ), 之 


UPDATE my_contacts SET 
interestl = SUBSTRING 一 INDEX(interests 

SUBSTR(interests , LENGTH(interestl)+2) 

SUBSTRING 一 INDEX ( : m . 七气味… ， 

SUBSTR ( m*tc\rcs*b, LEK^Ttt(*m*tc\rcstZ)+Z ), 

SUBSTRING 一 INDEX ( micrcsts, W I ), 

SUBSTR ( *m*tc\rcs*b, LEK), 

mtcrcsis ； 

^ the ‘Uk i, wts ihc i^csis 

Uy)? ,s lc ^ is ^ Wh ih-tev-esi This Imc is simply 

-ov„ 9 ，t ^ ，ew 己 Houldhave simply ^cd ^ 

m 七⑽也 ^olur,„ -to m 七⑽ s 七午 aUhis yo^i, i^cad. 


TKc *m*tcv-cs*b doluwm dorrtams 
or\ly {\\t las 七 m 七 ewt a 七七 iVis 
pom 七 . 



interests 

interestl 

interest 】 

interests 

interest4 

- ^ - 

second, third, fourth 

first 

sedo^d 
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subcperfes 





Queries within queries 肴 


Will everyone else notice 
that I'm full of... (Whafs the 
right word? Exquisiteness? 
Resplendence? Pulchritude?) 


Yes, Jack, I’d like a two-part question, please. Joins are great, 

but sometimes you need to ask your database more than one question. Or take 
the result of one query and use it as the input to another query. That’s where 
subqueries come in. They’ll help you avoid duplicate data, make your queries 
more dynamic, and even get you in to all those high-end concert afterparties. 
(Well, not really, but two out of three ain’t bad!) 


this is a new chapter 











greg’s list is hiring! 


ftrcg gets into the job recruiting business 

So far, the gregs—list database has literally been a 
labor of love. It’s helped Greg find dates for his friends, 
but he’s made no money from it. 

It occurs to him that he could start a recruiting business 
where he matches his contacts up with possible jobs. 


With the new recruiting functionality, 
rm really going to make it big! 



Greg knows he’s going to need to add new tables 
for his contacts that are interested in the service. 
He decides to make them separate one-to-one 
tables rather than putting that information into 
my_contacts for two reasons. 

First, not everyone in his my_contacts 
list is interested in the service. This way, he 
keeps NULL values out of my_contacts. 

Second, he might hire people to help him with 
his business someday and the salary information 
might be considered sensitive. He may only 
want to give access to those tables to 
certain people. 
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subqueries 


status 

status id 


status—id >^7 


status 


Since the two new tables each have a one-to-one 
relationship with my_contacts, he’s been able to 
use natural joins so far with great success and ease. 


frrcg's list gets more tables 

Greg’s added new tables to his database to keep track of information 

on the desired position and expected salary range, as well 
as current position and salary. He also creates a simple table to 

hold the job listing information. 


Job 


Job the pcmsoh wahis 

l 

job_desired 

- contact id 


ntactjd 0~ 
title 

salary—low 
salary—high 
available 
years_exp 



^va'tlaklc 


jobjistings 

job」d 0 

title 

salary 

description 


contactjnterest 

contact—id t 


interests 

interest—id 


job 一 cuireit 

contact id 


title 
salary 
start date 



state 


seekingjd 

0+r 


birthday 


seeking 


gender 


contactjd ^ 

a+r 


emai 


seeking 


<ontact_seeking 


phone 


profession 


first—name 


last name 


profession 


interestjd 

a+ir 


contacts 


colll-lOQvl ajo 
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using an inner join 


frreg uses m inner join 

Greg’s got a hot job listing, and he’s trying to match people in his 
database. He wants to find the best match for the job since he’ll get a 
finder’s fee if his candidate is hired. 


Web Developer 


Wanted: 

= k X fo & r c : 

-teraction and visual " ith ° U 

for :二 tr : o e ' n s d : t . 
Web standards to shln^ ^ 油如七 

: Yw ith an 

s by ； mart people who : = tT ： y r 1 o ed 

Salary : $95 , 000 -加 5, _ . 


Experience 


5+ years 


Once he finds the best few matches, )ie can call them up and 
screen them further. But firsts he wants to pjuU out all the 
Web D g/elopers with ^tleast five years of expenencB>an d 
who 趣 n’t require a salary higher than 105. 
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subqueries 


^harpen your pencil 


Write the query to get the qualified candidates from the database. 


job_curren* 

contact—id 
title 
salary 
start—date 

TK'is is i\\t lov/cst salary i\\qW 
a 乙乙七 -fov- a 灼 ev/ job. 

"This is "the s^ldlry "tlicyVc 
hoping -pov ih a K>cw job. 


job_desired 


jobjistings 

contact_id 


jobjd 0— ^ 

title 


title 

salaryjow 


salary 

salary—high 


zip 

available 


description 

years_exp 
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two queries in two steps 


Put he wawts to try some other queries 

Greg has more job openings than he can fill. He’s going to look for 
people in his professions table to see if he can find any matches for his 
open job listings. Then he can do a natural join with my_contacts 
to get their contact info and see if they are interested. 


First he selects all the titles from his job_current table. 


SELECT title FROM job listings 


GROUP BY title ORDER BY title 


them m 0 代 | 饮 . 


title 


Cook 


Hairdresser 


Waiter 


Web Designer 


Web Developer 



These aire just a -few 

d the titles m 6i^s 
jobjis-tihgs table. 


Write the query to get the qualified candidates from the database. 

lA/c onlv need 

^ m-fo^rwation smte >wc rt 

SELECT md.lds 七一 m 匕 .phone secki^ Web Pcvdo^CV" 

FR0A1 my__£.oir\*tad'ts AS rr\t 

NATURAL JOIN 

job—dcsircd AS jd s—| y use a haWal joih b> Co^td them. 

1/VttERE jd *ti*tlc — Web Developed 
AND jd salav-y_loy/ < lO^OOO; 

IVcVc ohly ihlc\rcslcd m people who will Colder -the salary. 

1^ look at the sala\ry」ow +igu\rc -to see i-P the salary 
o44 饮 ed is mo\rc 七 hah 七 he least they II ^Ut^l 


^Jharpen your pencil 

Solution 
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subqueries 


And now Greg uses the IN keyword to see if he has 
any matches for these job titles among his contacts. 


SELECT me.first 一 name, me.last_name, me.phone , jc.title 
FROM job—current AS jc NATURAL JOIN my_contacts AS me 
WHERE 


jc.title IN ('Cook ', 'Hairdresser ', 'Waiter ', 'Web Designer ', 'Web Developer'); 



the IK keyword? li a vow i-f 

j 乙七1七16 is ih the g\roup o( titles m pav-Chthcscs. 


Rcsul*ts -f\ror»\ ^uc\ry 


mc.first_name 

mc.last_name 

mc.phone 

jc.title 

Joe 

Lonnigan 

(555) 555-3214 

Cook 

Wendy 

Hillerman 

(555) 555-8976 

Waiter 

Sean 

Miller 

(555) 555-4443 

Web Designer 

Jared 

Callaway 

(555) 555-5674 

Web Developer 

Juan 

Garza 

(555) 555-0098 

Web Developer 



But he’s still having to type in two separate queries... 





Try combining the two queries into a single query. Write that single query here. 
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introducing the subquery 


Subqueries 

To accomplish what those two queries do with just one query, we need to add a 
subquery into the query. 

We’ll call the second query we used to get the matches from the professions 
table the OUTER query because it will wrap up inside of itself the INNER query. 
Let’s see how it works: 



SELECT me•first_name, me.last_name, me.phone, j c.title 
FROM j ob_current AS j c NATURAL JOIN my_contacts AS me 
WHERE 

j c.title IN ('Cook' , 'Hairdresser' , 'Waiter' , 'Web Designer' , 'Web Developer') 


This pavt is -the outev- «^ucv*y. 




J^-, S pav-t be removed v-c\>latcd 

y/rth \>ar*t our y/WA 

y/ill betorne *tKc nrmev 


All those professions in parentheses above came from the first query 
we did, the one to select all the titles from the j ob_current table. 
So — and this is the clever bit, so watch carefully — we can replace 
that part of the outer query with part of our first query. 

This will still produce all the results in parentheses above, but this 
query now gets encapsulated as the subquery: 



A sulxpeiy is a cjuery 
tkat is wrapped 
witkin anotker cjuery. 
It’s also callect an 
IWER cjuery. 


SELECT title FROM job_listings ^ - \>av*t o^c *tV^C 

GROUP BY title ORDER BY title; <\uCV-y ^ tnc 

•»wcv or sukc\uc^. 
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subqueries 


Wc combine the two into a query with a subquery 

All we’ve done is combine the two queries into one. The first query is known 
as the outer query. The one inside is known as the inner query. 



\ Tl^ two c^ucHcs ^ombihed 




ih-fco 







OhC avc 3 


9^ 


d ^uciry 
sub^uciry. 


A 


■ 


SELECT me. first 一 name, me. last 一 name, me.phone, jc 

D_current AS j c NATURAL JOIN my contacts . 
2 .title IN (SELECT title FROM job listin 




% do^i hCCC | ^ ^ 

pVO+CSS.OhS ou\r T.rst ^ UC ^.y 

•c ihhcv* <^ucv*y 
us/ 


all 

「 -riirs-t 

f 吖 州 0 代 bc^usc ihc ir 

takes care of ihat 4v 


And these are the results we get when we run our query, 
precisely the same results as when we spelled out all the 
job titles in the WHERE clause, but with a lot less typing. 


心州 c results as bc-fov-c, 

but just ohe 


mc.first_name 

mc.last_name 

mc.phone 

jc.title 

Joe 

Lonnigan 

(555) 555-3214 

Cook 

Wendy 

Hillerman 

(555) 555-8976 

Waiter 

Sean 

Miller 

(555) 555-4443 

Web Designer 

Jared 

Callaway 

(555) 555-5674 

Web Developer 

Juan 

Garza 

(555) 555-0098 

Web Developer 
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a subquery anatomy lesson 



A^afatny rf a ^uery - 

wlffen a ^iiery 

As if owe query wasn't enough: 


meet the subquery 


A subquery is nothing more than a query inside another query. 


The outside query is known as the containing query, or the outer query. The 
query on the inside is the inner query, or the subquery. 




O^cr n. Soirwctiw'CS Vy\o^y\ 
as *tV^c 


SELECT some 一 column ^another 一 column 
FROM table 

WHERE column = (SELECT column FROM table) 




^ °[^y f o^r subc^u^y. 


0u*tcv n 




SELECT some 一 column, another 一 column 
FROM table 

WHERE column = (SELECT column FROM table) 




/hhCV- 


^uc^ry 



Because it uses the = operator, this subquery will return a 

single value, one row from one column (sometimes 
called a cell, but in SQL known as a scalar value), which is 
compared to the columns in the WHERE clause. 



， sub nuc ^y ^c-tu^s a scaU value 
° hC 純 —㈣ mow), is thch 
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subqueries 


A subquery m action 


Let’s see a comparable query in action from the my_contacts table. 
First your RDBMS takes the scalar value from the zip_code table, 
then it compares that value to the columns in the WHERE clause. 



A 


SELECT last 一 name, first 一 name 
FROM my_contacts 

WHERE zip 一 code = (SELECT zip 一 code FROM 

zip—code WHERE city = 

▼Memphis T AND state = f TN▼ 


T J is sckis 七 he ha^es 
Alcmphis ； Tchhcsscc. 


thereicire no ^ 

Dumb Qu©sti9ns 




Why can’t I just do this as a join? 


You can. but some people find subqueries 
simpler to write than joins. It’s nice to have the 
choice of syntax. 


You can do the same query above this way: 

SELECT last—name, first—name 
FROM my_contacts me 
NATURAL JOIN zip_code zc 
WHERE zc.city = 'Memphis' 

AND zc.state = 'TN ' 


you are here ► 


389 

















fireside chat 


Fireside Chats 

Tonight’s talk: Are you an INNER or an OUTER? 


Outer Query Inner Query 

I don’t really need you, you know，Inner Query. 

I’d be just fine without you. 

I could stand on my own as well. Do you 
think it’s fun, giving you a specific, targeted 
result, only to have you take it and turn it into 
a bunch of matching rows? Quantity is not 
quality, you know. 

Big whoop. You give me one little result. Users 
want data, and lots of it. I give them that. Why, 

I bet if you weren’t there, they’d be even more 
pleased. 

No, I give your results some kind of purpose. 
Without me, you’d be spouting all the data in 
the table. 

Not if I added a WHERE clause. 

That’s just it, I AM your WHERE clause. And 
a very specific one I am, if I do say so myself. 
In fact, I don’t really need you at all. 

Oh yes, you do. What good is a single-row, 
single-column answer? It’s not enough 
information. 

So maybe we do work well together. I give 
your results direction. 

Sure, but I stand alone. 

As do I， most of the time. 
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Subquery rules 

There are some rules that all subqueries follow. Fill in the blanks using 
the words below (you might need some of them more than once). 


satcr 


SEMICOLON 

PARENTHESES 


UPPATF 


«OM 


COLUMN UST 


EMI? 




mm 


HAYING 


SQL ? a Kujes of Ovdev 

A subquery is always a single 
statement. 


Subqueries are always inside 


Subqueries do not get their own 

.As always, one 
goes at the 
of the entire query. 


爸 Qj> U 和 of Order 

Subqueries can show up in 
four places in a query: 

clause, SELECT 

as one of 

the columns,.clause, 

and in a .clause. 

Subqueries can be used 

with . ， . ， 

， and, of course, 
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：v 籲— 


Subquery rules 


Exercise 


Keep these rules in mind as you look at the subqueries in the rest of the chapter. 


SQL ? a Kujes of Ovdei 


A subquery is always a single 

SELECT statement. 


Subqueries are always inside 

PARENTHESES 


备 Qj> U 和 of Order 

Subqueries can show up 
in four places in a query: 

clause, SELECT 

的臟 _T a s one of 

the columns, FROM clause, 
and in a HAV 爾 clause. 


Subqueries do not get their own 

SEMICOLON As always, one 

goes at the 

m of the entire query. 


Subqueries can be used 

with INSERT, l?EUTE, 

UP 剛， and, of course, 

SEUCf 


Dumb Questi9ns 


So what is the inner query allowed to return? How about 
the outer query? 

In most cases, the inner query can only return a single value— 
that is, one column with one row. The outer query can then take that 
value and use it to compare against all the values in a column. 

Why do you say “a single value” when the example on 
page 387 returns the entire column full of values? 

Because the IN operator is looking at a set of values. If you 
use a comparison operator, like the = in the Anatomy, you can only 
have one value to compare to each value in your column. 


I’m still not clear on whether a subquery can return a 
single value or more than one value. What are the official rules? 

In general, a subquery must return a single value. IN is the 
exception. Most of the time subqueries need to return a single value 
to work. 

So what happens if your subquery does return more than 
one value but isn’t using a WHERE clause that contains a set of 
values? 

Chaos! Mass destruction! Actually, you’ll just get an error. 
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Yeah, these rules are cool or whatever, but what I want to 
know is how I can get rid of those long names in my result 
columns, like mc.last—name. Oo you have a rule for that? 


0 


0 



Actually, there are two things you can do 
that will help cut down on the clutter. 

You can create alias names for your columns in your 
SELECT column list. The table you get back with your 
results is suddenly much clearer. 

Here’s the subquery we just created, but with short 

column aliases. 


Will yvc 

-fivs-t^aw'C ^olumr\ alias o-f 
ouV" vcsul*ts* 


•yd the lasi_^ c 

will have ah alias o*f — 
las-thamc ， ih ouv v-csul-fcs. 


SELECT me.first name AS firstname, me.last name AS lastname. 


T\\t 一山也 / 

y/ill 

dr\ alias o*P 於 ’ m 

ouv vcsul*ts... 3v\d so OY\> 

>u yt 七 he pi^*tu\rc! 


me.phone AS phone, jc.title AS jobtitle 


FROM job current AS j c NATURAL JOIN my contacts 


AS 


me 



the results the 

W 9-ves u, Uohu W usm3 ,olu„ ^ ^ ^ ^ 

"ot a-P^d-tihg a^y iht table 

产 olirnm hames ih cithcv- table. 


I ， V - - - - 

aliases makes i\\c results 

muA easier *bo \AY\dcrsian 



wc Yt 
o\r 


Remember the 

keyword AS is 
op"tioh3l ； so you 
乙如 leave i-t out 
whch 

youv- aliases. 


firstname 

lastname 

phone 

jobtitle 

Joe 

Lonnigan 

(555) 555-3214 

Cook 

Wendy 

Hillerman 

(555) 555-8976 

Waiter 

Sean 

Miller 

(555) 555-4443 

Web Designer 

Jared 

Callaway 

(555) 555-5674 

Web Developer 

Juan 

Garza 

(555) 555-0098 

Web Developer 
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A subquery cowstructiow walkthrough 

The tricky part about subqueries isn’t the structure; it’s figuring out what part of 
the query needs to be the subquery. Or even if you need one at all. 

Analyzing queries is very much like figuring out word problems. You identify 
words in the question that match things you know (like table and column names) 
and break things apart. 

Let’s go through an analysis of a question we want to ask our database and how 
to make a query out of it. First, the question: 


\ Who makes the most money 

( out of all my contacts? 
o ^ # 

P 

- Dissect the question. 

Rephrase the question in terms of the tables and columns in your 
database. 

“Who” means you want a first and last name from my—contacts. 
“The most money” means you need a MAX value from your 
job current table. 



Who makes the most money out of all of my contacts? 




^lA)((ssl3\ry) *P\rorw the 
job__du\r\rCht table 


Identify a query that answers part of the question. 

Since we’re creating a noncorrelated subquery, we can pick apart our 
question and build a query that answers part of it. 

That MAX (salary) looks like a good candidate for our first query. 


SELECT MAX(salary) FROM job current; 



/WAX? It v-ctuv-hs 

the lavgcs-fc value -fv-om -the 
dolumh ih pavchtlicscs. 
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Continue dissecting your query. 

The first part of the query is also easy; we just need to select 
first and last names: 

SELECT me. first 一 name, me. last 一 name 
FROM mv contacts AS me; 


SELECT -Pnrs-t ahd last 




Finally, figure out how to link the two. 

We not only need names of people in my_c on tacts, we 
need to know their salaries so we can compare them to our 
MAX (salary) . We need a natural inner join to pull out the 
salary belonging to each person: 

SELECT me•first 一 name, me.last— 

name, jc. salary 一一 Wsca NAT URAL JOIN H 1 

FROM my_contacts AS me 0 u*tca^ salavy. 

NATURAL JOIN job 一 cur rent AS jc; 


And now add the where clause to link the two 

We create one big query that answers the question, “Who earns 
the most money?” 


s 七 did — 


Hcirc s v/c just 

?u ||s out tacM fc^rso^s salary. 





SELECT me•first 一 name, me•last 一 name, jc.salary 
FROM my_contacts AS me NATURAL JOIN job—cur rent AS 
WHERE j c.salary = 

MAX(jc.salary) FROM job current 




1 七 W •的七 prt “s T / 

^ bo UA MA>< ^7 f T ， 

i *tKis »s a^amst outev 

•七 d 払 e ^uc^Y -to *tv^c wul*b. 


Ifs Mike? I should have known. 
He never picks up the check. 


mc.first_name 

Mike 


mc.last_name 

Scala 


jc.salary 

187000 
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there’s more than one way to write a query 


产 。 0 ) 




It really seems like we could have 
done that without the subquery. 


It’s true, the subquery wasn’t 
the only way to do it. 

You could have done the same thing 
using a natural inner join and a LIMIT 
command. Like so many other things in 
SQL, there’s more than one way to do it. 


Write another query to figure out who makes the most money 
out of all Greg’s contacts. 


I don’t care if there are 
multiple ways of doing the same 
thing. I want to know the best 
way. Or at least some reason to 
choose one way over another. 


O 


Mb 


Good point. 

Why don’t you check out the SQL 
Exposed interview on page 400? 
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A subquery as a SELECT column 

A subquery can be used as one of the columns in a SELECT statement. 
Consider this query. 




SELECT me • first 一 name, me • last 一 name, 
(SELECT state 

FROM zip—code ^ 
WHERE me .zip 一 code = zip—code) AS state 
FROM my contacts me; 




setting up a 
亡 ol_h alias, { si3ic> 


We can dissect this query by first looking at the subquery. The 
subquery simply matches up the zip codes to the corresponding 
states in the zip_code table. 

In simple terms, here’s what this query is doing: 


Go through all the rows in the my—contacts table. For each one, 
pull out the first name, last name, and state (where we find 
the state by taking the zip code and matching it up with the 
correct state in the zip code table). 

Remember that the subquery may only return one single value, 
so each time it runs, a row is returned. Here’s what some of the 
results of this query might look like: 


II a sutejuery is 
usect as a column 


expression in a 

SELECT statement ， 

it can only return one 

value from one column. 

■ ■ — 1 


m<.first_name 

m<.last_name 

state 

Joe 

Lonnigan 

TX 

Wendy 

Hillerman 

CA 

Sean 

Miller 

NY 

Jared 

Callaway 

NJ 

Juan 

Garza 

CA 
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subquery with a natural join 


Another example: Subquery with a natural join 

Greg’s friend Andy has been bragging about what a great salary he gets. He 
didn’t tell Greg how much, but Greg thinks he has that information in his 
table. He does a quick NATURAL JOIN to find it, using Andy’s email address. 


SELECT j c.salary 

FROM my_contacts me NATURAL JOIN j ob_current j c 
WHERE me.email = 1 andy@weatherorama.com 1 ; 


This will A^dys 

salavy, a single value. 



This will be the 


ihhCV- 


^uciry. 



Greg notices that this query will only return a single result. Instead 
of running it and getting that value and plopping it into another 
query, he decides to turn it into a subquery. 

He writes a single query that: 

• gets Andy’s salary and This will use the > 

• compares it to other salaries ^ompav-iso^ opev-a-fcov-. 



and returns the first and last names of people with their salaries 

who earn more than Andy. , L 

7 Salaries yeatev 


s. 


Here’s the outer query 


SELECT me.first name, me.last name, j c.salary 


my contacts AS me NATURAL JOIN job current AS 


)Y r S SALARY QUERY WILL GO HE] 
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A wowcorrelated subqugrv 

When we put the pieces together, here’s the 
entire query. First the software processes the 
inner query once, then it uses that value to 
figure out the outer query result. 

The RDBMS pv-odcsscs 
pa\rt sctoy\d- 


Or\ly slioy/ *tV^c people who i^ave 
yrtaitY salaries i\\^v\ s * 、 

These two «\uc\rics a\rc pvodcsscd 
separately by RDB/WS. — 


Here are a few of the results. We didn’t use 
an ORDER BY, so they aren’t in any order. 



与亡七七 he * Pi\rs 七 me . Ids 七 
^hd s^Uv^y. 




me•first_name, me.last_name, j c.salary 

FROM 

contacts AS me NATURAL JOIN j ob_current AS j c 
WHERE 

alary > (SELECT jc.salary 
my_contacts me NATURAL JOIN j ob_current j c 
WHERE email = 'andy@weatherorama.com'); 



m<.first_name 

mc.last_name 

jc.salary 

Gus 

Logan 

46500 

Bruce 

Hill 

78000 

Teresa 

Semel 

48000 

Randy 

Wright 

49000 

Julie 

Moore 

120000 


subquciry that gets Ahdys 

salary \oy -the out 饮 ^ 

agams-t. ^ ottsst ^ S^wsi. 


All of the subqueries you’ve seen so far are known as 
noncorrelated subqueries. The inner query gets processed first, 
then the result is used in the WHERE condition of the outer query. 

But the inner query in no way depends on values from the 
outer query; it can be run as a standalone query. 


OiA*tcv- <\ucv-y yb 
^>v*o£.csscd sctor\d- 
v-csul*U depend 
i\\t value +v-om 
: mnev- <\ucv-y. 

si^hd 

alohe dhd gets 
jessed fiv-si 



If tke sutejuery stancts 
alone anct doesn’t 
reference any tiling from 
tke outer cjueiy，it is a 
noncorrelateJ suhejuery. 


(a^a you ^ 一 ay 户 f •七 

\0U0rrtUicd suk<\ucvY mto 
a y>ov>-S^L usevs 

y/iII be vc” \wfv-csscd) 


s 
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best way to query 



SOIL 


This week’s interview: 

Choosing the best way to query when 
you have more than one choice 


Head First SQL: Welcome, SQL. We appreciate 
the personal interview. We know things have been 
difficult. 

SQL ： Difficult? That’s what you call it? I’d say 
things have been troubling, disturbing, and really 
hard to quantify while at the same time being very 
convoluted. 

Head First SQL ： Uh, right. That’s kind of the 
point here. You’re getting complaints that maybe 
you’re too flexible. You give us too many choices 
when we ask you questions. 

SQL: I admit that I’m flexible. That you can ask me 
the same question in a number of ways and I’ll give 
you the same answers. 

Head First SQL ： Some people would say that 
you’re wishy-washy. 

SQL: I refuse to get defensive about this. I’m not the 
bad guy here. 

Head First SQL: No, we know you aren’t, it’s just 
that you’re so.. .imprecise. 

SQL: HA! Me imprecise! I’ve had about enough of 
this, (standing) 

Head First SQL: No, don’t go. We just want a 
few answers. Sometimes you let us ask you the same 
thing in so many different ways. 

SQL: And what’s wrong with that? 

Head First SQL ： Nothing really, we just want 
to know WHAT we should be asking you. Does it 
matter, if you give us the same answer? 

SQL: Of course it matters! Sometimes you ask 
me something, and it takes me a very long time to 
answer you. Sometimes, BANG, I’m done. The 
whole point is that you ask me the right way. 


Head First SQL ： So it s about how long you take 
to respond? That’s how we pick how to ask you? 

SQL: Well, duh. Of course it is. It’s all about what 
you ask me. I’m just here to try to answer your 
questions, when they’re accurate. 

Head First SQL ： Speed? That’s the secret? 

SQL: Look, I’ll clue you in. The thing about 
databases is that they GROW. You want your 
questions to be as easy to answer as possible. Because 
if you ask me “Whodunnit” I need you to make 
me think about it as little as possible. Give me easy 
questions, and I’ll give you quick answers. 

Head First SQL: I get it. But how do we know 
what the easy questions are? 

SQL: Well, for starters, cross joins are a huge waste 
of time. And correlated subqueries are on the slow 
side too. 

Head First SQL ： Anything else? 

SQL ： Well... 

Head First SQL ： Please, go ahead. 

SQL ： Experiment. Sometimes your best bet is to 
create test tables and try different queries. Then you 
can compare how long each one took. Oh, and joins 
are more efficient than subqueries. 

Head First SQL: Thanks, SQL. Can’t believe 
that’s the big secret... 

SQL: Yeah. Thanks for wasting my time. 
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Read through each of the scenarios below. Follow the instructions to write the two queries as 
requested, then combine them into a subquery. 


flo Greg wants to see what the average salary is for a Web Developer in his j ob_current table. 
Then he wants to look at what people are actually making as compared to the average salary 
for that job. If he finds people earning less, he can use that to target them because they may be 
more interested in getting a new job. 

Write a query to get the average salary of a Web Developer from the job 一 current table. 


显 ） Greg needs to get the first name, last name, and salary of all web developers in his 

j ob_current table. 

Write a query to get the first name, last name, and salary of all Web Developers in the 
job current table. 


Db Greg uses the average salary (and a little math) as a subquery to show each Web Developer 
and how much under or over the average salary they make. 

Combine the two queries. Use the subquery as part of the select column list. 
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workshop solution 


_1_ 瓣 _ 讎 11 厭鎩 _ 丽 _ 臁 MiilMB 


Read through each of the scenarios below. Follow the instructions to write the two queries as 
requested, then combine them into a subquery. 

flo Greg wants to see what the average salary is for a Web Developer in his j ob_current table. 
Then he wants to look at what people are actually making as compared to the average salary 
for that job. If he finds people earning less, he can use that to target them because they may be 
more interested in getting a new job. 

Write a query to get the average salary of a Web Developer from the job 一 current table. 
SBLBCT A\/^^ala\ry) FROM job__6u\nr ⑶七 iVttERE -title — Web Developer ； 

TV \s 

Y/V^a*b ^ hevc. 

显 ） Greg needs to get the first name, last name, and salary of all web developers in his 

j ob_current table. 

Write a query to get the first name, last name, and salary of all Web Developers in the 
j ob_current table. 

SELECT jdsalav-y 

FROM my__doir\*tad*ts md NATURAL JOIK job__du\r\rc^*t jd 
1/VttERE — Web Developed ； 


Db Greg uses the average salary (and a little math) as a subquery to show each Web Developer 
and how much under or over the average salary they make. 

Combine the two queries. Use the subquery as part of the select column list. 

广 - rtcv-cs ouv sub'wc”. 

SELECT m^Pi\rs*b md las-b ____ 

j^.salav-y — (SELECT /\\/^^alav-y) FROM job__du\r\rc^*t 1/VttERE -title — Web DcvcIopcvO 
FR0A1 my_jC.oir\*tad*ts md MATURAl^ JOIN job—6u\r\reirrt jd 

— Web Developed ； 
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A wowcorrelatcd subquery with multiple values: IN. NOT IN 

Consider that first query Greg tried all the way back on page 387. It 
helps him spot the people with job titles that match his listings. It takes 
the complete set of titles returned by the SELECT in the subquery 
and evaluates that against each row of the j ob_current table to find 
any possible matches. 


SELECT me•first—name, me•last—name, me.phone, j c.title 
FROM job current AS j c NATURAL JOIN my contacts AS me 


WHERE 


j c.title 


IN (SELECT title FROM job—listings); 


||s/ evaluates catii v-oy/ values 

set \rc*tu\nr\cd by sub«\ucvy. 


Using NOT IN would help Greg see job titles that donH match his listings. 
That takes the complete set of titles returned by the SELECT in the 
subquery and evaluates it against each row of the j ob_current table, 
returning any values that are not a match to those in the j ob_current table. 
Now Greg can focus on trying to find more job listings for those types of jobs. 


SELECT me•first—name, me•last—name, me.phone, jc.title 
FROM job current j c NATURAL JOIN my contacts me 


WHERE 


jc.title NOT IN (SELECT title FROM job listings); 




^I0T IN vc*tuv^s a^Y job Irbies 

3V"C -four\d m job listmy* 


These types of queries are called noncorrelated subqueries, 
where IN or NOT IN tests the results of the subquery against the 
outer query to see if they match or not. 





Why not just type in the list of values 
instead of using a subquery? 


A noncorrelated 
sutejuery uses IN or 

NOT IV to test il tlie 

values returnect in tke 
sutejuery are memters 
of a set (or not). 
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Write queries with joins and noncorrelated subqueries when necessary to answer 
the questions below. Use the gregs—list database schema to help you. 

Scvcval o( these heed the UuhoM you 

With the fy^\ Sprout Cookie sales problem. 

List titles for jobs that earn salaries equal to the highest salary in the jobjistings table. 


► 加 swers on pa^e 406. 



ExefictSe 


List the first and last name of people with a salary greater than the average salary. 


L 


* 加 swers on pa^e 406. 


Find all web designers who have the same zip code as any jobjistings for web designers. 




L 


加 swers on pa^e 407. 


List everyone who lives in the same zip code as the person with the highest current salary. 


L 


如加 swers on pa^e 407. 
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exercise solution 



Write queries with joins and noncorrelated subqueries when necessary to answer 
the questions below. Use the gregs list database schema to help you. 


List titles for jobs that earn salaries equal to the highest salary in the jobjistings table. 

The outc\r c\uc\ry ma-Uhcs 
the MAX salary v^lue- 

>C T\\t sub<\ucvy 

SELECT FR0A1 job_lis*t*mgs ^ d smjlc value- 

INHERE salav-y — (SELECT /l/lA)<fsalav-y) 

FROM job 」 isti 呼)； ^ 

^ 賴 X ^c-tuv-hs -the bvges-t 
salary ih -the -table. 


List the first and last name of people with a salary greater than the average salary. 


The outeir <\uc\ry takes -the vcsuli o( ihc subquevy 
and rwatdlics -that av-c gveatev-. 






SELECT 

FR0A1 my 一匕 。灼 *tad*ts 你乙 

k/\tural- join joi> 一 duvwrt jd 


The haWal * * iVttERE jd salav-y > (SELECT A\/^^ala\ry) FR0A1 job__tu\r\rc^*t)j 
9 ivcs us -the hames 

J the people with 

砧 I 扣 ies 3^-tc^ 

"th^h -the ©he 
^c-tu^hcd by -the 

ihheir ' 败 y. 


T\\t sub<\ucvy vcWns 
i\\t avcvay salavy. 


L 
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Find all web designers who have the same zip code as any jobjistings for web designers. 



1/Ve y\ttA -to use d jom -to yt useful like 

’ a^d ^urwbcv-s, -Po\r -the people y/c -P'md- 

SELECT mdivs 七一 m£. las*t_^aw\C, md phoir\C PROM my___doir\*tad*ts md 
NATURAL JOIN job—6u\rmrt iVttERE — Wb dcsi^cv-^ AND md.zip—6ode 


IN (SELECT zip FROM job 」 is*ti 呼 iVttERE — 'y/cb dcsi^cv-O ； 

\ 一 


Because theve dould be moire thah Ohc 2JP 


tXa ：； r^ 


List everyone who lives in the same zip code as the person with the highest current salary. 

TV’s is a br\ck ^ucstioh, because 七 dould be mo\rc i\\av\ ov\t fevso^ with the hi^hesi salavy. 
丁 ha 七 rwCdhS v/c II hwei "to use 扣 IN. Wic also y\tt& "bo use 七 Y/O sub^ucHcs. 


The ou*tcv- c^uevy -takes -the zjf todts ar>d -Pmds matches 
*m -the my_dor>*tad*b -table- Because -the middle sub<\ucvy 

dould v-c*tuv^ mov-C *tha^ OY\t zjf dodt we U 父扣 IN. 



SELECT las*t_^amc, -fiv-s*t_^amc FROM myjto 山也 
iVttERE zip—6odc IN (SELECT md.zip—Code FROM my__doir\*tad*ts m£. 

NATURAL- JOIN job__du\r\rc^*t jd 

1/VttERE jd.salav-y — (SELECT MA)<fsalav-y) FROM job__duv-v-c^i)); 

t 一 

The nrmeirmost sub«\uc\ry gets ihc /WAX salav-y 
-f\rorw -the job__^u\r\rCK>-t "table. Thai will be a 
smgle value, so we use 


丁 he middle sub^uevy -fihds 
^odcs c^p people who 
C3v*h "the s^ldv*y. 



J 
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Correlated $ubqu 吖 ies 


o 



If a noncorrelated subquery means 
the subquery stands alone, then I bet a 
correlated subquery is somehow dependent on 
the outer query. 


Correct. In a noncorrelated subquery, 
the inner query, or subquery, gets 
interpreted by the RDBMS, followed by 
the outer query. 

Which leaves us with a correlated subquery. A 
correlated subquery means that the inner query 
relies on the outer query before it can be resolved. 

The query below counts the number of interests in 
the interest table for each person in 
my_contacts, then returns the first and last name 
of those people who have three interests. 


SELECT me.first name r me.last name 


FROM 
WHERE 
3=( 


contacts AS me 


The 你 y 一 dohtadts alias is 


SELECT COUNT(*) FROM contact interest 


WHERE contact id = me.contact id 

)； 一 ^ ^ 

The sub^uev-y v-c-Pcv-chdcs 

the alias me. 


TV\c ou*tcv V^as -to 

fee cy.ctu*tcd IdcW 从 

kov/ value o\ 

乙.乙 。灼* 乙七 jd is . 


The subquery depends on the outer query. It needs the value for contact—id 
from the outer query before the inner query can be processed. 

It uses the same alias or correlation name for my_contacts, me, that 
was created in the outer query. 
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A (useful) correlated subquery with NOT EXISTS 

A very common use for correlated subqueries is to find all the rows 
in the outer query for which no rows exist in a related table. 

Suppose Greg needs more clients for his growing recruiting business, 
and wants to send out an email to everyone in my_contacts who 
is not currently in the job—current table. He can use a NOT 
EXISTS to target those people. 


SELECT me. first name firstname , me. last name lastname , me. email email 


FROM my_contacts me 
WHERE NOT EXISTS 
(SELECT * FROM job current jc 




WHERE me.contact id = jc.contact id 


% + 

Match each part of the query above to what it does. 


me•first—name firstname 

WHERE NOT EXISTS 

WHERE me.contact_id = 
j c.contact—id 

FROM my_contacts me 

me.last_name lastname 

SELECT * FROM 
job_current jc 

me.email email 


Sets an alias for the mc.last_name field 

If two contact—ids match, a condition is met 

Sets a field to “firstname” as an alias 
Selects all fields for the table with alias “jc” 

Sets a field to “email” as an alias 
Specifies truth if something isn’t found 
Sets an alias for my—contacts 
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subqueries and EXISTS/NOT EXISTS 


EXISTS awd NOT EXISTS 

Just like with IN and NOT IN, you can both use EXISTS and 
NOT EXISTS with your subqueries. The query below returns 
data from my_contacts where the contact_ids show up 
at least once in the contact interest table. 


SELECT me • first 一 name firstname, me .last 一 name lastname , me. email email 

FROM my_contacts me EXISTS -f'mds *bKc i\rs*b ad Us 七 h 3 mcs a^d email addresses 

一 people -fv-om table ^ost 

WHERE EXISTS ( - sW u P at Icasl ondc m iKc ^tadlj^Wcst table. 

(SELECT * FROM contact interest ci WHERE me.contact id = ci.contact id ); 






subqueries 


^harpen your pencil 


Write a query that returns the email of people who have at least 
one interest but don’t exist in the job_current table. 


i^iswers on pa^e 416. 


► 


you are here ► 
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subquery success! 


ftrcg's Recruiting Service is open for business 


Greg is now comfortable getting to his data with subqueries. 


He even discovers he can use them in INSERT, UPDATE 
and DELETE statements. 

He rents a small office space for his new business, and 
decides to have a big kickoff party. 



I wonder if I can find 
my own first employee in 
the job—desired table... 



Dumb Quest! 


9ns 


So can you put a subquery inside a subquery? 

Definitely. There's a limit on how many nested subqueries you 
can use, but most RDBMS systems support far more than you’d ever 
easily be able to use. 

What’s the best approach when trying to construct a 
subquery inside a subquery? 

Your best bet is to write little queries for the various parts of the 
question. Then look at them and see how you need to combine them. 
If you’re trying to find people who earn the same amount of money 
as the highest paid web designer, break it apart into: 


If I don’t like using subqueries, is there a way I can use 
joins instead? 

Most of the time, yes. You need to learn a few more joins first, 
though. Which leads us to... 


Find the highest paid web designer 
Find people who earn x amount of money 

then put the first answer in place of the x. 
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subqueries 



UflLUKlii^ — 




JOINS IN HIDING 

1<the truth more ” than joins, and 

Troy Armstrong 

inqueryer staff writer 

DATAVILLE - What has only been sneculaHnn f 
now been verified bv Tnnn^r P n for many years has 

used to make Queries can be 

一 ， anything 二： s n ::=: he 】 

type of join. ^ y? you can do with some 

It s terrible，” sobbed schoolteacher Reirli A/T UTT 

the children that what they thoueht the 1 , How 咖 I tell 

those hours spent learning how to use LmZ 11 ^ SUbqUeries ， a11 
used joins. It，s heartbreaking. 55 ， ell，they could have just 

^ he fallout from ^is revelation can be exDerteH t . 
the next chapter, when outer inin P ecte d to continue well into 

P ? ° Uter JOms are exposed to public scrutiny. 


l : 3 ' 

L = ca ! reside nt Heidi Musgrove was 

如域 about 




WAS IT ALLA WASTE OF TME? ARE SUBQUEIliES REALLY THE SAME AS JOINS? 
TON TO THE NEXT CHAFTEIl TO FIND OUT. 


you are here 
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sql in review 



Your SQL Toolbox 


You’ve completed Chapter 
and mastered the art of the 
subquery. Take a look at all 
you’ve learned. For a complete 
list of tooltips in the book, see 
Appendix iii. 


Noncorrelated subquery 

A subquery 払 a*t stands alo^c 
dy>d dotsv\i 

-fvom 七 outer query. 




广〜 Subqu , 

l suhqu ^y , c i i( 

ucs m Wd ih 

° Ute - query. ^ 






subqueries 



Sub^uerycross 

You can tell your inner query from your outer query, 
but can you solve this crossword? All of the solution 
words are from this chapter. 



Across 

1. A subquery is always a single_statement. 

4. The_query contains the inner query, or subquery. 

6. If the subquery stands alone and doesn't reference anything 

from the outer query, it is a_subquery. 

7. In a_subquery, the inner query, or subquery, gets 

interpreted by the RDBMS, followed by the outer query. 


Down 

1. A query inside of another query is known as a_. 

2. Subqueries are always inside_. 

3. A_subquery means that the inner query relies on the 

outer query before it can be resolved. 

5. The_query is called the subquery. 
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sharpen and crossword solutions 

- b^arpen your pencil 

Solution 

From page 411 . 


Write a query that returns the email of people who have at least 
one interest but don’t exist in the job_current table. 


SELECT md.emdil FRO/I/I md 

EXISTS 

(SELECT ^ FROM t\ iVttERE md do^*tad*t__ID — di do^-tad-tJD) 

卿 々 ^ Just like a^y otheir two iW^s iUai both ^ed h> be 

not Exists 卜 < ， w 伙如 娜”⑽ mtKt clause. 

(SELECT ^ FROM job 一匕 u\r\rcir \ 七 jd 
1/VttERE — ); 
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10 outer joins, sel¥-jofns, and unions 




參 

New maneuvers 



You only know half of the story about joins. You ve seen cross joins 
that return every possible row, and inner joins that return rows from both tables where 
there is a match. But what you haven’t seen are outer joins that give you back rows that 
don’t have matching counterparts in the other table, self-joins which (strangely enough) 
join a single table to itself, and unions that combine the results of queries. Once you 
learn these tricks, you’ll be able to get at all your data exactly the way you need to. (And 
we haven’t forgotten about exposing the truth about subqueries, either!) 


this is a new chapter 



outer joins 


Cleaning up old data 



rd like to clean up my professions table. I think 
I might have some values in there that I*m not using 
anymore. How can I easily find professions that aren’t 
connected to any of the records in the my—contacts 
table? I carVt get an inner join to do that. _ _ 



You can get that information with an outer join. 

Let’s take a look at what outer joins do, and then we’ll show you 
how to find those professions you aren’t using anymore. 

An outer joins returns all rows from one of the tables, along with 
matching information from another table. 

With an inner join, you’re comparing rows from tzvo tables, 
but the order of those two tables doesn’t matter. 


Let’s briefly review what the equijoin does. We get all the columns 
that match toy_id from both tables. It matches up the toy_id 
that exists in both tables: 


SELECT g.girl r t.toy 
FROM girls g 
INNER JOIN toys t 
ON g.toy id = t.toy id; 
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outer joins, self-joins, and unions 


Ifs about left and right 

By comparison, outer joins have more to do with the relationship 
between two tables than the joins you’ve seen so far. 

A LEFT OUTER JOIN takes all the rows in the left table and 
matches them to rows in the RIGHT table. It’s useful when the 
left table and the right table have a one-to-many relationship. 


The big secret to understanding an outer join is to know 
which table is on the left and which is on the right. 


Tke lelt outer join 

matckes EVERY 
ROW in tlie LEFT 

table witlt a row 
from tke rigfkt table. 


In a LEFT OUTER JOIN, the table that comes after FROM 
and BEFORE the join is the LEFT table, and the table 
that comes AFTER the join is the RIGHT table. 


The "table -that domes bc-fov-c 
-flavov* o-P joih youVc 
^•^3 "takes oy\ -the same 4*lavov-. 



Lc-P-t -table 


ou*bcv jo'm 

尺咖 -bblc 
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left outer join 


Here's a left outer join 

We can use a left outer join to find out which girl has which toy. 

Here’s the syntax of a left outer join using the same tables as 
before. The girls table is first after FROM, so it’s the LEFT 
table; then we have the LEFT OUTER JOIN; and finally, the 
toys table is the RIGHT table: 


So, ^ LEFT OUTER JOIN takes all 
vov/s m tabic oj\r\s tabic) 

ar\d *to \ro>ws m 

•tabic -toys table). 


SELECT g.girl r t.toy 

■ i ^' I 七 Hornes bc-fo\rc *bV^ lc-f*b ouW jo'm, 

FROM girls g so - IS table... 

LEFT OUTER JOIN tovs t 

y 、巧卜⑽“叫〜 

ON g. toy id = t. toy id; 21 辦 , ou 七饮 



I 七 Hornes bc-fovc *bV^c id 七 ou 七 ev join, 
so — 士 说派 . f b _ 也 


girls 




toys 
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And that's it? Whafs the big deal 
then? An outer join seems like the 
same thing as an inner join. 


The difference is that an outer join gives you a row 
whether there’s a match with the other table or not. 

And a NULL value tells you no match exists. In the case of our girls 
and toys, a NULL value in the results means that a particular toy 
doesn’t belong to any of the girls. This is valuable information! 


A NULL value in tke results oi 
a lelt outer join means tkat tke 
rigfkt table kas no values tkat 
corresponct to tke lelt tatle. 


Sharpen your pencil 




Sketch out what you think the result table of this query will be. 

SELECT g.girl, t.toy 
FROM toys t 

LEFT OUTER JOIN girls g 
ON g.toy id = t.toy id; 


(Hiirrt: Thc\rc will be ^ \rows -the results table ) 


you are here ► 


421 



sharpen solution 


%|harpen your pencil 
- Sotution 



Here’s a query where we’ve swapped the order of our tables. 
Sketch what you think the results of this query will be. 

SELECT g.girl, t.toy 

FROM toys t 之 —- "The Ic-Pt table- 

LEFT OUTER JOIN girls g 

ON g. toy_id = t. toy_id; 丁 *taWc. 



I 


|*f a is -Pouhd ； it shows up 

把 a \rcsult ih ou\r table. |-f y\o 
is -Pouhd ； wc still get B 
|row ih ou\r table, but with MUL 
^ -the uh^a-tdhed value. 



girl 

toy 

Cindy 

hula hoop 

NULL 

balsa glider 

Jane 

toy soldiers 

Sally 

harmonica 

NULL 

baseball cards 

NULL 

tinker toys 

NULL 

etch-a-sketch 

NULL 

slinky 


The omdcir -the 6o\^s 

up i h ^blc is 

the omdem i h whidh we 

SELECT TWls 

ov*dc\r has ho-thihj -to do 

4 ihc LEFTjoi^. 
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ExeficiSe 


Below are two sets of results. For each result set, write a left outer join that could have 
created it, along with a girls table and toys table with data that matches the results. 


The query 


Result of a left outer join: 


girl 

toy 

Jen 

squirt gun 

Cleo 

crazy straw 

Mandy 

NULL 


did this 

Left table /W 。 ， 

扒 1 s 




*toy_id 


Jcr\ 



C\to 






Right table 


The query 


Left table 


This ohc’s 

Result of a left outer join:^Wky. 


girl 

toy 

Jen 

squirt gun 

Cleo 

squirt gun 

NULL 

crazy straw 

Sally 

slinky 

Martha 

slinky 


Right table 
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exercise solution 



Below are two sets of results. For each result set, write a left outer join that could have 
created it, along with a girls table and toys table with data that matches the results. 


The query 

SELECT t*toy 
PROM 5i\rls g 

LEFT OUTBK JOIN h>ys i 
OU 5 *toy_idl — t*toy_id; 

Left table 


扒 Is 




*toY__id 

1 

Jcr\ 

1 


Clco 



Ala^dy 

_77 3_ 


This dah be *toy__id -tha-t docsh ； -t cloudily 
exist the -toys -table s\uc the -toy Co\^ 
Chdcd up NULL the \rcsults. 


Result of a left outer join: 


girl 

toy 

Jen 

squirt gun 

Cleo 

crazy straw 

Mandy 

NULL 


Right table 


Tiicsc avc *tV^c *toy s 七 ha 七 
siioy/cd 


■toys 


*toy__idl 

-toy 


s<\ui\rt 


dv-azjy s*t\raw 


The \rcpcatcd values me 如 -tha-t 
thah Ohc Jilrl has the same -toy. 



rwovc 


The query 

SELECT j jiv-l, t*toy 
FR0A1 -toys *t 

LEFT OUTER JOIN airls 9 

OU 3.*toy__jd 二 t*boy_id; 

Left table 


Result of a left outer join: 


Ahd the HULL 

-that Y\o giv-l 
has a ^vaz.y s-tv-aw. 


girl 

toy 

Jen 

squirt gun 

Cleo 

squirt gun 

NULL 

crazy straw 

Sally 

slinky 

Martha 

slinky 


Right table 


•toys 


*toY__id 

-toy 

1 

s<\ui\rt 


2-Y 


sl’mky 


girls 




*boY__id 

1 


1 





Sally 

Z 

午 

/1/Iav-iha 

Z 
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Outer joins and multiple matches 

As you just noticed in the exercise, you’ll get rows even when 
there are no matches in the other table, as well as multiple rows 
when there are multiple matches. Here’s what the left outer join 
is actually doing: 


SELECT g.girl , t.toy 
FROM toys t 

LEFT OUTER JOIN girls g 
ON g.toy id = t.toy id; 


toys 


girls 


toy_id 

toy 


girl_id 

girl 

toy_id 

1 

squirt gun 

一 


Jen 

1 

2 

crazy straw 


o 

Cleo 

1 

3 

slinky 


- 3 - 

Sally 

3 

— 

- 4 - 

Martha 

3 


The squirt gun toys row is compared to Jen’s girls row: toys.toy—id = 1 ， girls. toy_id = 1 

We have a match. 

The squirt gun toys row is compared to Clea’s girls row: toys.toy_id = 1, girls.toy_id =] 

We have a match. 

The squirt gun toys row is compared to Sally’s girls row: toys.toy—id = 1 ， girls.toy_id = 3 

No match. 

The squirt gun toys row is compared to Martha’s girls row: toys.toy—id = 1 ， girls.toy_id = 

No match. 

The crazy straw toys row is compared to Jen’s girls row: toys.toy_id = 2, girls. toy_id = 1 

No match. 

The crazy straw toys row is compared to Clea’s girls row: toys.toy_id = 2, girls.toy_id = 

No match. 

The crazy straw toys row is compared to Sally’s girls row: toys.toy—id = 2, girls.toy_id = 

No match. 

The crazy straw toys row is compared to Martha’s girls row: toys.toy—id = 2, girls.toy—id 

No match. _ 

End of table，row with NULL is created. - - 

The slinky toys row is compared to Jen’s girls row: toys.toy—id = 3, girls. toy_id = 1 

No match. 

The slinky toys row is compared to Clea’s girls row: toys.toy_id = 3, girls.toy_id =] 

No match. 

The slinky toys row is compared to Sally’s girls row: toys.toy—id = 3, girls.toy_id = 3 

We have a match. 

The slinky toys row is compared to Martha’s girls row: toys.toy—id = 3, girls.toy_id = 

We have a match. 




girl 

toy 


1 Jen 

squirt gun 


Cleo 

squirt gun 

> 

NULL 

crazy straw 


， Sally 

slinky 


Martha 

slinky 
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right outer oin 


The right outer joiw 

The right outer join is exactly the same thing as 
the left outer join, except it compares the right 
table to the left one. The two queries below give 
you precisely the same results: 


Tke rififntouter toin 
evaluates tke ngfl^ table 
against tke le|ttatle. 

-*=>0 ■ 


SELECT g.girl r t.toy 

FROM toys t ^ TV^c table- Thc |^ t bb(c 

RIGHT OUTER JOIN girls g 
ON g.toy id = t.toy id; 


SELECT g.girl, t.toy 

FROM girls g ^ —- The Ic-Pt table 

LEFT OUTER JOIN toys t 

The -table 

ON g.toy id = t.toy id; 




You alv-cady sa>w 七 Wis 
e^uevy oy \ pay 午 


The Ic-Pt table (m 

both ^ucv-ics) 


Xlicsc b^o ^ucvics both make 
^ivls *table 七 he \t(i table- 


girls 



girljd 

girl 

toyjd 

1 

Jane 

3 

2 

Sally 

4 

3 

Cindy 

1 


Hght -bblc 
^ fih to-th ^ucv-ics) 


toys 


toy_id 

toy 

1 

hula hoop 

2 

balsa glider 

3 

toy soldiers 

4 

harmonica 

5 

baseball cards 

6 

tinker toys 

7 

etch-a-sketch 

8 

slinky 


Ouv v-csul-b 



girl 

toy 

Cindy 

hula hoop 

Jane 

toy soldiers 

Sally 

harmonica 
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叫七 ouW joV 


tliereicire no ^ 

Dumb Questions 


Is there any reason to use a left outer join 
instead of a right one? 

Changing the word LEFT to RIGHT is easier 
than changing the order of the tables in the query. 
You only have to change one word, rather than 
swap the two table names and their aliases. 

In general, though, it might actually be easier to 
always stick with one, say the left outer join, and 
change which table is left and which is right. That 
can be less confusing. 


So if there’s a LEFT outer join, and a 
RIGHT outer join, is there a join that returns 
both the left and right results? 

There is on some, but not all, RDBMS 
systems, and it’s called the FULL OUTER 
JOIN. But it doesn’t work with MySQL, SQL 
Server, or Access. 


you are here ► 
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joining a table to itself 
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outer joins, self-joins, and unions 


While you were outer joining... 

Back in Dataville, the clowns are organizing, and clown bosses 
are being put in charge. It’s a frightening development, and 
we need to keep track of just who those bosses are, and which 
clowns report to which clown bosses. 

Here’s an example of the new clown hierarchy. 

Every clown has one boss, except for the head 
clown. Mister Sniffles. 


Mister Sniffles 


Snuggles 



Babe BoVzo PiCk，eS 


Scooter 


Elsie 
Mr. Hobo 


Let’s take a look at our current schema and see 
how best to fit in this new information: 



i\\t boss 

Ciavakcilc av^d 


i 
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adding the clown_boss table 


Wc could create a new table 

We can create a table that lists each clown and 
the ID of his boss. Here’s our hierarchy with 
the clown IDs of each clown. 


10 Mister Sniffles 



And here’s a new table which lists each clown and 
the id of his boss from the clown info table. 


clown boss 


id 

bossjd 

1 

3 

2 

5 

3 

10 

4 

3 

5 

10 

6 

3 

7 

3 

8 

5 

9 

5 

10 

10 


We have a one-to-one relationship 
between the clown—boss table and the 
clown info table. 


A1is*tcv* S^i-f-flcs has v\o boss ； bu*t he heeds Bv\ 
id- Wc ^ivc hirw his own id -fov* boss id 
Ad avoid a NULL ihai dolum^. 
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outer joins, self-joins，and unions 


How the new table fits iw 

Let’s take a look at our current schema and see 
how best to fit in this new table: 



It’s a little strange. We have a one-to-one relationship 
with i d —— our primary key — and a one-to-many 
relationship with boss_id. We have a primary key 
and a foreign key both from the clozvn_info table. 



you are here ► 


It seems like you could use a one-to-one 
table, but since there's no private info there, 
can’t we fit it into the main table somehow? 




Is there a way we can keep track of our clown 
bosses without creating a whole new table? 
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self-referencing foreign key 


A self-referewciwg foreign key 

What we need is a new column in our clown—inf o table that tells 
us who the boss of each clown is. The new column will contain the ID 
number of the clown’s boss. We’ll call it boss_id, just as we did in 
the clown—boss table. 

In the clown—boss table, boss_id was a foreign key. When we 
add the column to clown—inf o, it’s still a foreign key, even though 
it’s in the clown—inf o table. This is known as a self-referencing 
foreign key. The self-referencing part means that it is a key that is 
referencing another field in the same table. 

We assume Mister Sniffles is his own boss, so his boss_id is the same 
as his id. This means we can use a self-referencing foreign key as our 
boss_id. 

A self-referencing foreign key is the primary key of a table 
used in that same table for another purpose. 


"This is the hew boss—id dolumh 
that wc'vc simply added -to -the 
table. H holds a 
-Povcigh key. 


clown info 



id 

name 

bossjd 

1 

Elsie 

3 

2 

Pickles 

5 

3 

Snuggles 

10 

4 

Mr. Hobo 

3 

5 

Clara belle 

10 

6 

Scooter 

3 

7 

Zippo 

3 

8 

Babe 

5 

9 

Bonzo 

5 

10 

Mister Sniffles 

_ 10 ^ 


A SELF-REFERE 議 fi 

foreign key is tke primary 
key ol a table usect 
in tkat same taLle lor 
anotker purpose. 


This \rc-fc\rchdcs the id (idd ih 
this same tabic -to -tdl us whidh 
^lov/h is -the boss o*f Elsie. 


OUC d^d'm, M'is-tcv- Sales' 
>oss id Viis oyjy \ id- 
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Join the same table to itself 

Suppose we want to list each clown and who that clown’s boss is. We can easily 
get a list of each clown’s name and their boss’s id with this SELECT: 

SELECT name, boss_id FROM clown_info; 

But what we really want is the clown’s name and their boss’s name: 


Suppose you had identical tables, clown 」 nfo1 and clownJnfo2. 
Write a single join to get a table of results containing the name 
of each clown and the name of that clown’s boss. 


Sharpen your pencil 




name 

boss 

Elsie 

Snuggles 

Pickles 

Clarabelle 

Snuggles 

Mister Sniffles 

Mr. Hobo 

Snuggles 

Clarabelle 

Mister Sniffles 

Scooter 

Snuggles 

Zippo 

Snuggles 

Babe 

Clarabelle 

Bonzo 

Clarabelle 

Mister Sniffles 

Mister Sniffles 


clown infol 


mm 



■■ 

Elsie 


mm 

Pickles 


mm 

Snuggles 

10 

mm 




Clarabelle 

10 

mm 

Scooter 


7 

Zippo 

3 


Babe 

5 

mm 

Bonzo 

5 

10 

Mister Sniffles 

10 


clown info2 


mm 



■■ 

Elsie 



Pickles 


mm 

Snuggles 

10 

mm 




Clarabelle 

10 

mm 

Scooter 


7 

Zippo 

3 


Babe 

5 

mm 

Bonzo 

5 

10 

Mister Sniffles 

10 
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yet another sharpen solution 

「 ^Jharpen your pencil 

‘ Solution 


clown infol 


Suppose you had identical tables, clownjnfol and clown 」 nfo2. 
Write a single join to get a table of results containing the name 
of each clown and the name of that clown’s boss. 


clown info2 


■圔 ■矚 


Elsie 


Pickles 

Snuggles 

10 

Mr. Hobo 


Clara belle 

10 

Scooter 



Babe 


Bonzo 

Mister Sniffles 

10 


SELECT dLr\Sn\Cf d2- r\3n\C AS boss 

FROM dloy/^__i^-fol tl 
INNER JOIN dlow^i^-foZ tL 
Obi dl boss id 二 dZ id ； 


sc6ondi oM as b oSS . 


# 

whcirc wc rwa-Uh up the 
boss」d (\rorh dovm 一 with -fchc 
dovm iivPoZ id. 
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outer joins, self-joins, and unions 


Wc need a sclf-jorn 


In the ''Sharpen your pencil” you just did, you were given 
the same table twice. But in a normalized database, you 
would never have two copies of the same table. Instead, we 

can use a self-join to simulate having two tables. 

Consider this query, which is almost identical to the 
solution of the “Sharpen,” but has one obvious difference. 


SELECT cl.name , c2.name AS boss 
FROM clown 一 info cl 
INNER JOIN clown 一 info c2 
ON cl.boss id = c2.id 



usih^ -the dlov/h ― ih*fo 

bble twidc. I^s dlidsed ss cl 
get ihc bossjd) 
ahd dZ well get -th 

of the boss). 


t 


clown info 


id 

name 

bossjd 

1 

Elsie 

3 

2 

Pickles 

5 

3 

Snuggles 

10 

4 

Mr. Hobo 

3 

5 

Clarabelle 

10 

6 

Scooter 

3 

7 

Zippo 

3 

8 

Babe 

5 

9 

Bonzo 

5 

10 

Mister Sniffles 

10 



Instead of having two identical tables, we’re using clown—inf o 
twice, first aliased at cl, then aliased as c2. Then we’re doing 
an inner join to connect the boss_id (from cl) with the name 
of the boss (from c2). 



name 

boss 

Elsie 

Snuggles 

Pickles 

Clarabelle 

Snuggles 

Mister Sniffles 

Mr. Hobo 

Snuggles 

Clarabelle 

Mister Sniffles 

Scooter 

Snuggles 

Zippo 

Snuggles 

Babe 

Clarabelle 

Bonzo 

Clarabelle 

Mister Sniffles 

Mister Sniffles 


TV’s dolumh domes -p\rom -the INNBR 
) bossjd ih the -Piv-st 
oi the dov/hJh-Po tabic (d) ahd the 

^ ° + boss ^ the SCdOhd 

-the dowh—ih*fo tabic Ul). 


Tke sell - join allows you 
to cjuery a single table as 
tkougli tkere were two 
tables witk exactly tke 
same inlormation in tkem. 
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using a UNION 


Another way to get multi-table iwformatiow 



rm trying to get a big list of all the 
job titles I use in gregs—list, but I can’t figure 
out how to list all of the job titles in those three 
tables all at once. 


These are the three tables Greg’s talking about. 


vU the pemsoh wahts 

l 


Job Y^sor. 


job_curren* 

contact_id 


salary 
start date 


job_desired 


contact_id 0 ■ *n 


title 


salary—low 


salary—high 


available 


years_exp 



So far, he’s created three separate SELECT statements: 


SELECT 

SELECT 

SELECT 


title 

title 

title 


FROM job_current; 
FROM job—desired; 
FROM job listings; 


And they work, but he wants to combine the results in one single query 
and get a list of every title listed in those three tables. 
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outer joins, self-joins, and unions 


You can use a UNION 

There’s another way of getting combined results 
from two or more tables, called a UNION. 

A UNION combines the results of two or more 
queries into one table, based on what you specify 
in the column list of the SELECT. Think of the 
results of the UNI ON like they’re the values from 
each SELECT that “overlap.” 


I 


job__dcsiv-cd 

titles 


SELECT title FROM job—current 
UNION 

SELECT title FROM job—desired 
UNION 



(X|S(|0K dowtmes 

i\\t vcsul-b 

of all 

SELECTS 

all *tV^c 


UNION lets 

少七 k vcsul-bs ^01 

七 Wcc sepavate 


ob」k 七⑺ y 
tAUs 


SELECT title FROM job_l is tings ; m*to ov\t "table 

o^f vcsults. 

3 ^ huhdveds 

。七 I'stmas he gets i h ih c 


vaults W all 




Greg notices that there aren’t any duplicates in 
the results, but the titles aren’t in order, so he tries 
the query again with an added ORDER BY in 
each SELECT statement. 


title 


Accountant 


Lawyer 


Programmer 


Web Designer 


Cat Herder 


Chef 


Psychologist 


Barber 


Teacher 



SELECT title FROM job 一 current ORDER BY title 
UNION 

SELECT title FROM job 一 desired ORDER BY title 
UNION 

SELECT title FROM job listings ORDER BY title 



— added 扣 ORPtR BV 




i\,t lilies m ^results tabic 

avc \\sitd al^akct^allY- 


What do you think happened when Greg ran this new query? 
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rules of UNION 


UNION is limited 

Greg’s query didn’t work! Greg got an error, because his software didn’t 
know how to interpret the ORDER BY multiple times. 

UNION can only take one ORDER BY at the end of the statement. 
This is because UNION concatenates and groups the results from 
the multiple SELECT statements. 

There are a few more things about unions you should know. 


SQL^ 賊呀 

The number of columns in 

each select statement must 
match. You can’t select two 
columns from the first statement 
and one from the next. 


You must also have the same 
expressions and aggregate 
functions in each select 
statement. 


You can put the select 
statements in any order; it won’t 
change the results. 


v of 


By default, SQL suppresses 
duplicate values from the results 

of a union. 


The data types in the columns 
need to either be the same, or 
be convertible to each other. 

If for some reason you DO want 
to see duplicates, you can use 
the operator union all. It 
returns every match, not just thG 

distinct ones. 
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outer joins, self-joins，and unions 


UNION rules m action 

The number of columns in the SELECT statements you’re combining 
with UNION must match. You can’t SELECT two columns from the first 
table and only one column from the next table. 


SELECT 




FROM 


FROM 


UNION 
SELECT 
UNION 
SELECT title FROM 
ORDER BY title 


title 

title 


job—cur rent 
job 一 desired 
job listings 



l*f you y/dr)i -to ov-dcv- youv 代 use 如 

ORDBR By the last SELECT thal youVc 

This ovdc\rs the list o-f vesulis. 


title 


Baker 


Cat Herder 


Cat Wrangler 


Clown 


Dog Trainer 


Hairdresser 


Jeweler 


Lawyer 


Mechanic 


Neurosurgeon 


be vcsults 

-to 也 


In this example, all three of the columns have the same 
data type, VARCHAR. As a result, the column returned by 
the query is also VARCHAR. 





What do you think would happen if the columns 
we unioned had different data types? 
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UNION ALL 


UNION ALL 

UNION ALL works exactly the same way as UNION, except 
it returns all the values from the columns, rather than one 
instance of each value that is duplicated. 


SELECT title FROM 


XKis 七 v/c v/a” 七 
sec all values sWd 
•m 七 he tolumv^s 

^ dll tWcc tables. 


UNION ALL 

- ^ 

SELECT title FROM 
UNION ALL 
SELECT title FROM 
ORDER BY title; 


job—cur rent 
job 一 desired 
job listings 


title 

Baker 

Baker 

Cat Herder 

Cat Wrangler 

Clown 

Clown 

Clown 

Dog Trainer 

Dog Trainer 

Hairdresser 

Jeweler 

Lawyer 

Lawyer 

Lawyer 

Lawyer 

Mechanic 

Neurosurgeon 


This time wc get the 
_same job listed move 



So far our UNIONS have used columns of the same data 
type. But you may want to create a UNION of columns 
with different data types. 


When we say that the data types must be convertible to 
each other, we mean that the data types returned will be 
converted into compatible types if possible, and if they 
can’t be, the query will fail. 


Suppose you used a UNION on an INTEGER data 
type, and a VARCHAR type. Since the VARCHAR can’t 
become an integer, the resulting rows would convert the 
INTEGER into a VARCHAR. 
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outer joins, self-joins, and unions 


Create a table from your uwiow 


We can’t easily see what the data type returned by our UNION is, unless we capture 
it somehow. We can use a CREATE TABLE AS to grab our UNION results and look at 
them more closely. 

The CREATE TABLE AS statement takes the results of a SELECT query and makes 
a table out of them. In the example below, we are putting our title UNION into a new 
table named my union. 


The ou\r Y\t^i *bdble 




CREATE TABLE my union AS 


SELECT title 
SELECT title 
UNION SELECT 


FROM job—current UNION 
FROM job— desired 
title FROM job listings; 


This is the _0hf 
you've already seeh. 
You dah dv-catc a 
table -P\rom 
SELECT S-ta-tcrhCht. 


Sharpen your pencil 




Create a UNION of the following: contact」d from job_current 
and salary from jobjistings 


Make a guess as to what the data type of the results will be, then 
write a CREATE TABLE AS statement with your UNION. 


Do a DESC of your table and see if you were correct about the 
data type. 


► 細 wers on pa^e 453. 
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INTERSECT and EXCEPT 

INTERSECT and EXCEPT 

INTERSECT and EXCEPT are used in much the same 
way as UNION — to find parts of queries that overlap. 

INTERSECT returns only those columns that are in 
the first query and also in the second query. 



These two 
operations 
DO NOT EXIST 
in MySQL. 


SELECT title FROM job—current 
INTERSECT 

SELECT title FROM job desired; 



Titles musi be both 
tables {jo show up. 


EXCEPT returns only those columns that are in the first query, 
but not in the second query. 


SELECT title FROM job—current 
EXCEPT 

SELECT title FROM job desired; 


丄 job—dcsiircd 

> 一 6_ 七 - - titles 


HZ ^ 七如 not 


t»*tlcs 七^七 arc m ko*tK 
-tables y/ill be c^tludcd 
"tVic vcsul*ts* 
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outer joins, self-joins，and unions 


WcYe done with Joins, 
time to move ow to/r^" 


0 


」 Wait a minute. You can’t leave me in 

suspense. You said that joins and subqueries 
did the same thing. You need to prove it. 




(Errr, yeah, what we meant to say was...: 


Subqueries and joins compared 

Practically anything you can do with subquery, you can do with a 
join. Let’s step back a few pages to the beginning of Chapter 9. 





c&wljmE tha 


fJljTER quel% 




SELECT bu. fir*t_uiMi ^ i&c„l-iFt_rv«Hi, ki.' irtionDi, !>□.tltl« 

TWi£K jcfta curEvnt. HAsTURAL JOI 城 my cantjic: Ilk «= 

VifESE )C. tltl* IN -SELBCT t±tl» FROM 碑 JLiatlcq... 


•gcixcr mi. ri/w 
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using joins in place oi subqueries 


Turwiwg a subquery into a join 


Back in Chapter 9, this was the first subquery we created: 





a 


■ 


SELECT me.first 一 name, me.last 一 name, me.phone, jc 

d current AS jc NATURAL JOIN my contacts _ 


丨 u 丄 jn m 

.title IN (SELECT title FROM job—listin 




And these are the results we got when we 
ran our query: 


/hhCV- 


^uemy 


m<.first_name 

mc.last_name 

mc.phone 

jc.title 

Joe 

Lonnigan 

(555) 555-3214 

Cook 

Wendy 

Hillerman 

(555) 555-8976 

Waiter 

Sean 

Miller 

(555) 555-4443 

Web Designer 

Jared 

Callaway 

(555) 555-5674 

Web Developer 

Juan 

Garza 

(555) 555-0098 

Web Developer 


Sharpen your pencil 




Here's the WHERE clause with the subquery rewritten as an INNER JOIN: 


SELECT me.first 一 name, me.last_name, me.phone , jc.title 

FROM job current AS jc NATURAL JOIN my_contacts AS me 

〕 Y<>u c,av\ \rcpla^c the INHERE 

y the sub<^ucv-y 

j av\ JOlhl. 

Explain why this INNER JOIN part of the query will get you the same results as the subquery. 


INNER JOIN job 一 listings jl 
ON jc.title = jl.title; 


co 




Which one of these queries do you find easier to understand? 
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outer joins, self-joins, and unions 



If Ive already got everything written 
using subqueries, should I go back and 
rewrite them as joins? 



No, if you’ve got those subqueries 
doing what you need to do, you 
don’t need to rewrite them. 

But there are definitely reasons to choose one 
over the other at times... 


Fireside Chats 



Tonight’s talk ： Join versus Subquery, which is better 


Join Subquery 

I’m clearly the best choice for most instances. I’m 
easier to understand, and I generally execute much 
more quickly than ol’ Subquery over there. 

Excuse me? Who are you calling “old ”？ I wasn’t 
even around until later in some RDBMSs. I was 
ADDED because so many programmers wanted to 
use me. 

I was doing just fine without you. I’m easier to 
understand than you are. 

Who are you trying to kid, with your INNER and 
OUTER claptrap? That stuff is confusing... 

Says you. What about that CORRELATED and 
NONG ORRELATED malarkey? 

Okay, we’ve both got our own jargon; that’s true. 
But with me, you can usually just figure out the 
inner part and then the outer part separately. 

- ► Continues on tire next pa^e. 
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fireside chat 


Fireside Chats 



Tonight’s talk ： Join versus Subquery, which is better 


Join 

Not always, Mr. CORRELATED Subquery. But okay, 
let’s leave that for now. I’m the best choice when you 
need columns from multiple tables in your results. In 
fact, I’m the only choice when you need that. 


That might be true, but it’s not that hard to figure 
out what I’m doing. Why, you can even use aliases to 
avoid typing the table names again and again. 


La dee da. Too good for aliases, are we? And you 
think you’re so much simpler than me, but what 
about those correlated subqueries? Those are as 
convoluted as anything I can do. 


Subquery 


Which is why you aren’t so good with aggregate 
values. You can’t use aggregates in a WHERE clause 
without a subquery. That makes up a bit for not 
returning multiple columns. You’re so complicated. 


Yeah, about those aliases, I think they make things 
even harder to follow. And for the record, I can use 
them too, you know. But when I use them, it’s much 
more straightforward. Half the time I don’t even 
bother with aliases. 


Errr... true. But I know one thing that makes 
me much different than you. I can be used with 
UPDATE, INSERT, and DELETE. 


Show off. 
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outer joins, self-joins，and unions 


Take these queries with subqueries from Chapter 9 and see if you can write them without 
subqueries, or if you’re just better off leaving subqueries in your query. Joins are allowed. 

List titles for jobs that earn salaries equal to the highest salary in the jobjistings table. 

SELECT title FROM job—listings WHERE salary = (SELECT 
MAX(salary) FROM job listings); 




Better off just using subqueries? 


List the first and last name of people with a salary greater than the average salary. 

SELECT me•first—name, me.last_name FROM my_contacts me 
NATURAL JOIN job_current jc WHERE jc.salary > (SELECT 
AVG(salary) FROM job current); 


Better off just using subqueries? 
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another exercise solution 



SotytioH 


Take these queries with subqueries from Chapter 9 and see if you can write them without 
subqueries, or if you’re just better off leaving subqueries in your query. Joins are allowed. 


List titles for jobs that earn salaries equal to the highest salary in the jobjistings table. 

SELECT title FROM job_listings WHERE salary = (SELECT 
MAX(salary) FROM job listings); 


SELECT FROM job — listmjs ORVBR 

salary D^SC L^rn; 

^uscs the <\ucv-y -fco ohly 

.vrW a smjlc Vesuri ； ttc Vow 

with -the la\rgcs-t sdldv^y. 


Better off just using subqueries? 


List the first and last name of people with a salary greater than the average salary. 

SELECT me.first_name f me.last—name FROM my_contacts me 
NATURAL JOIN job_current jc WHERE jc.salary > (SELECT 
AVG(salary) FROM job current); 


Uh oh, wc use LIMIT ORDER bY *to 
七 hi 呼 av-c avcv-ajc like wc did up -tiicv-c. 


Better off just using subqueries? 





I 朽 the previous solution wc wcv-c able io 

get the biggest salav-y out 
釙 ovdcircd salairy list. Ouv- gv-ca-tc^- 

thah-avciragc salaries be ov-dcv-cd, 
so wc w'tuse L|/W(T io 七 
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outer joins, self-joins, and unions 


A self-joiw as a subqucry 

While you’ve seen how you can turn a subquery into a join, let’s 
look at turning a self-join into a subquery. 

Remember the clown boss_id we added to our clown—inf o 
table? Here’s the self-join we used where we called one instance 
of the clown info table cl and the second one c2. 


mou 


SELECT cl.name , c2.name AS boss 
FROM clown 一 info cl ~~The -first 

▲ 一 .一 _ o-f dlovm m-ro 

INNER JOIN clown info c2 


|y\d'ita*tcs dlovm is 
boss <^f t\o^ir\ 



clown info 


id 

name 

bossjd 

1 

Elsie 

3 

2 

Pickles 

5 

3 

Snuggles 

10 

4 

Mr. Hobo 

3 

5 

Clarabelle 

10 

6 

Scooter 

3 

7 

Zippo 

3 

8 

Babe 

5 

9 

Bonzo 

5 

10 

Mister Sniffles 

10 


ON cl.boss id = c2.id; 


sc^ohd 
dovm ih-fo 


AFTER 


When we turn the self-join into a subquery, the subquery 
is CORRELATED since it depends on the result of the 
outer query to get the correct boss_id, and it shows up 
in the SELECT column list. 




TKc sub^uevy IS *m 

七 he StLtCT list- 


SELECT cl.name 




(SELECT name FROM clown info 
WHERE cl .boss 一 id = id) AS boss 
[clown info _■ 



sub^uevy depends Oh the v-csull 
Wo\nx the outc\r <\uc\ry -fco get the 
^o\r\rcdt boss 一 id, so it’s dov-y*clatcd. 
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trouble ahead in chapter 11? 


ftrcg's company is growing 

Greg’s been busy learning about joins and subqueries. 
He’s hired some friends to help him with less 
complicated queries. 



I like the title ''Chief of Data 
Selection Technology.” 



Too bad they don’t know what they’re doing. Greg’s about 
to find out what happens when multiple people with shaky 
SQL skills work on the same database at the same time. 
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outer joins, self-joins，and unions 



Joins&TJnionscroSS 

This has been a turbo-charged chapter, with lots 
to learn. Help it all sink in by doing this crossword. 
All answers come from the chapter. 



Across 

2. This combines the results of two or more queries into one 
table, based on what you specify in the column list of the 
SELECT 

5. By default, SQL supresses_values from the results of a 

union. 

6. An_join gives you a row whether there's a match with 

the other table or not. 

9. A self-_foreign key is the primary key of a table used in 

that same table for another purpose. 


Down 

1. With an inner join, you’re comparing rows from two tables, but 
the_of those two tables doesn't matter. 

3. This in the results of a left outer join means that the right table 
has no values that correspond to the left table. 

4. A_OUTER JOIN takes all the rows in the left table and 

matches them to rows in the RIGHT table. 

7. The_outer join evaluates the right table against the left 

table. 

8. We can use a_-join to simulate having two tables. 
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sql in review 


O 



Your SQL Toolbox 

You’re really cruising now. 
You’ve covered outer joins, 
self-joins and unions, and you 
even know how to convert a join 
to a subquery and vice versa, 
a complete list of tooltips in t 
book, see Appendix iii. 


Bn^pl 



SELF-JOIN 

TV,e SELF-JOIN allots 70U 

' 叫 a s 冲巧 H 吵 

W tables ^ 
⑽ 6 吻如如 e rnU 州 aw 

I *tV\cw. 


RIGHT °^r Join 
^ ^GHT OUTET? 

st, ^ ^ws nr in ^ 

ahd {h c J^ ，3hi ^ blc 

LB ^T Ul c ^ ih 


CREATE TABLE AS I 

Ws / 炉一如 d 匕 c^ail 
a tabic +hc ^esulh M 

如 y SELECT siaic^t 


INTERSECT 

Use tW»s keyword {p 代 W” 0七 
values arc *m M ^ 
/\NP also *m h\t second 

except 

Use tw»s kcvwov-ld ^ rcWir. 01,17 
BUT NOT *rn -t^c second 


I 
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^Sharpen your pencil 

Solution 


outer joins, self-joins，and unions 


From page 441. 


Create a UNION of the following: contactjd from job_current 
and salary from jobjistings 


SELECT do 灼 FROM job_du\r\rc 灼七 
UKION SELECT salav-y FROM \ob lisimas ； 

鲁鲁 》»» 參籲籲鲁籲 《«« 參秦 》»» 鲁鲁 》«« 春籲鲁 《« 肇鲁參鲁鲁 籲籲鲁 籲籲籲 參 《 » • • • • • • • 參 


Make a guess as to what the data type of the results will be, then 
write a CREATE TABLE AS statement with your UNION. 

CREATE TABLE mutable SELECT 
VROtA \ob__tu\r\rc^*t U|V|i)|^ 

SELECT salavy FROM jot^listmjs ； 


Do a DESC of your table and see if you were correct about the 
data type. 

VBC(IZ,Z) 


Serpen your pencil 

Solution 


From page 444. 


Here's the WHERE clause with the subquery rewritten as an INNER JOIN: 


SELECT me.first_name , me.last_name , me.phone , jc.title 
FROM job current AS jc NATURAL JOIN my contacts AS me 


INNER JOIN job 一 listings jl 
ON jc.title = jl.title; 


You \rcf lade the INHERE 

^oh*toiihihg the sub^uev^y 
with 


Explain why this INNER JOIN part of the query will get you the same results as the subquery. 

The INNER JOIN oi^ly shows \rcsul*ts vj \\ cy \ is 

c^uivalc^*t *bo iVttERE clause \wi*th -the sub<^uc\ry ： 
iVttERE IK (SELECT PR0M job 」 is*tmjs); 

. Tire's m> viglvt a 的 sweir he—Bu 七 youv a ⑽ vw 

Which one of these queries do you find easier to understand? s ^ ows 仏 a 七 y:uV*e stav-tmj -fco th. k’ ab *t hat 

.y 你你吵七 . usc 'm- -the -Pu-tuvc' v/i 七 h. yoov* e>ww data. 
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crossword solution 



Joiiis&Tlnioiiscross Solution 
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11 constraints, Views, and transactions 



Your database has grown, and other people need to use it. 

The problem is that some of them won’t be as skilled at SQL as you are. You need ways 
to keep them from entering the wrong data, techniques for allowing them to only see 
part of the data, and ways to stop them from stepping on each other when they try 
entering data at the same time. In this chapter we begin protecting our data from the 
mistakes of others. Welcome to Defensive Databases, Part 1. 


this is a new chapter 
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greg’s list is expanding 


ftrcg's hired some help 


Greg has hired two people to help 
him manage his growing business. 
Jim’s going to handle entering new 
clients into the database, while 
Frank’s in charge of matching 
people up to prospective jobs. 

Greg has spent some time 
explaining his database to them and 
describing what each table does. 
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constraints, views, and transactions 


Jim's first day: Inserting a new client 

Jim’s sitting in his new cubicle and gets an IM from Greg: 


Team Chafe Here’s the data to INSERT 


Hey Jim, can you add someone to the database for me? 



r 

This is only part of the info, 

’ll get the rest to you later : 」 

r 



Pat Murphy, 555-1239, patmurphy@someemail.com, zip is 10087 


4/15/1978 is the birthdate. 


For profession, use teacher, and status is married (you’ll have to do some 
SELECTS to get the right values here, look in my notes for the syntax) 


Greg 


L 


Greg 


You’re welcome 


Sounds easy enough. 


Thanks! 




Can you write the queries to insert this new person into the database? 
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unconstrained data entry 


Jim avoids a NULL 

As he’s entering the data, Jim realizes that 
he doesn’t know if Pat is male or female. 
Greg isn’t around, so he makes a command 
decision. He decides to enter ’X’ for gender. 

Here are his queries: 



He gets the prof—id from the profession table 

SELECT prof—id FROM profession WHERE profession = 'teacher'; 

-the id that tomspo^ds 
to teadhev-, so he use 
\y\ his 

He gets the status」d from the status table 

SELECT status—id FROM profession WHERE status = 'single'; 

<r- - V^cvc s i\\t sta*tus_td 

6ovvcsfoy\ds *to * 





He inserts these values and uses X for gender 

wc have AUTOJHCRBMBHT to\^, 

七 >^ccd -to pu-t a value m. The two 
/ ic\\ tablet) ihsev-t a value ^ us 

^ p\rima\ry key 


INSERT INTO my_contacts VALUES('', 

* 5551239 * f 1 patmurphy@someemail.com 
19, ' 10087', 3); 

1 / 

These av-c *thc IPs he -Pou^d 

-the *t>wo ^ucvics uf *thcvc. Wt tould 
have dor>e 七 his sub^ucvics. 


1 Murphy ', ' Pat ', 

, ， X ，， 1978-04-15, 

t 

\This is what Oiw' decides -to c^icv- 

-Pov v-a*thcv- *tha^ a 

^uess ov NULL. 
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Flash forward three mowths 

Greg’s trying to figure out some demographic data. He wants to know 
how many of the people in my_contacts are male, how many are 
female, and how many total entries he has. He does three queries: first 
he gets a count of all the females and males, then he gets a total count. 


SELECT COUNT(*) AS Females FROM my contacts WHERE gender 


F 


Females 


5975 


disdovevs Kc # s ^o*t 

^ -fov m K*is nr\y__doir>*tad*ts *tablc- 


SELECT COUNT(*) AS Males FROM my contacts WHERE gender = 'M 


Males 


6982 


A 灼 d dGZ /l/f values \ y \ gchdev". 


SELECT COUNT(*) AS Total FROM my contacts; 


Total 


12970 


fte 乙 he 乙 ks "the "total of 

VOWS m his tabic With -this 


Greg notices that the numbers don’t add up. He’s got 13 rows that apparently don’t 
show up under either the male or female query. He tries another query: 


SELECT gender FROM my_contacts 

WHERE gender <> 1 M * AND gender <> 'F'; 


gender 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


Ke looks -fov- *tKc missir^ rttords, 
Kc spots i\\t yv\Atr values. 





How could Jim have avoided the 
X values altogether? 
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CHECK, please: Adding a CHECK CONSTRAINT 


We’ve already seen a number of constraints on columns in earlier 
chapters. A constraint is a restriction on what you can insert into a 
column. Constraints are added when we create a table. Some of the 
constraints you’ve already seen include NOT NULL, PRIMARY KEY, 
FOREIGN KEY, and UNIQUE. 

There’s another sort of column constraint, called a CHECK. Here’s 
an example of one. Suppose we have a piggy bank, and we want to 
keep track of the coins dropped in it. It only takes pennies, nickels, 
dimes, and quarters. We can use the letters P, N, D, and Qto stand 
for each type of coin. The table below uses a CHECK constraint to 
restrict the values that can be inserted into the coin column: 


A CHECK constraint 

restricts wkat values 
you can insert into 
a column. It uses tke 
same conctitionals as 

a WHERE clause. 


CREATE TABLE piggy 一 bank 

( 


) 


id INT AUTO—INCREMENT NOT NULL PRIMARY KEY, 
coin CHAR(l) CHECK (coin IN ( 1 P 1 , ! N ! , ! D ! , ! Q ! )) 



丁 his dKcdks *fco see i-f {he value (or 
dom doluwm is oy>C o( "tKcsc- 



If the value you’re trying to insert fails the 
CHECK condition, you get an error. 



CHECK doesn’t enforce 
data integrity in MySQL. 

You can create your tables 
with CHECK constraints 


in MySQL, but it won J t do 
anything for you. MySQL ignores them. 


460 Chapter 11 








constraints, views, and transactions 


CHECKing the gender 


If Greg could go back in time, he could have created my_c on tacts 
with a CHECK constraint on the gender column. Instead, he can fix it 
with an ALTER TABLE. 


ALTER TABLE 


contacts 


Why do I keep 
getting an error? 


O 


ADD CONSTRAINT CHECK gender IN ( ! M ! , ! F ! ) 



The next day, Jim finds himself unable to enter 'X* for gender. When 
he asks Greg about it, Greg explains the new constraint and tells 
Jim Since he can’t go back in time, he makes Jim contact all the ’X’ 
genders and figure out what they should be. 


v 



Sharpen your pencil 


r 




Write down what values you think are allowed in each of these columns. 


CREATE TABLE mystery table 


columnl INT(4) CHECK (columnl > 200), 


column2 CHAR(1) CHECK (column2 NOT IN ('x', 'y', 'z')). 


column3 VARCHAR(3) CHECK ('A* = SUBSTRING(column3, 1, 1)), 


column4 VARCHAR(3) CHECK ( 1 A' = SUBSTRING(column4, 
AND '9' = SUBSTRING(column4, 2, 1)) 


, 1 ) 


Column 1: 


Column 2: 


Column 3: 


Column 4: 
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sharpen solution 


%|hdrpen your pencil 

Sotution 


Write down what values you think are allowed in each of these columns. 


CREATE TABLE mystery table 


columnl INT(4) CHECK (columnl > 200), 


column2 CHAR(1) CHECK (column2 NOT IN ('x', 'y', 'z')). 


column3 VARCHAR(3) CHECK ('A* = SUBSTRING(column 3, 1, 1)), 


column4 VARCHAR(3) CHECK ( 1 A 
AND '9' = SUBSTRING(column 4, 

You tomkmc 6oy\d*it»oir\S 


= SUBSTRING(column_4, 

2 , 1 )) — 


,1) 


y/’rth ANP 3r\d OR- 


Column 1: Values be 切和 ZOO 


Column 2: ..(h 令社 Ad，.7i .9!C.?r •◊ 和 • k 


Column 3: The *fivs 七 dhav-ad*tcv- o( *thc mus*t be A 


Column 4: The -fiv-st dhav-ad*tcv- o-f s*tv*m^ mus*t be A *tiic sedo^d mus*t be °\ 


tliereicire no ^ 

Dumb Questions 


So I can use anything in my CHECK that I would in a 
WHERE clause? 

Pretty much. You can use all the conditionals: AND, OR, IN, 
NOT, BETWEEN and others. You can even combine them, as you 
see in the example above. You can’t use a subquery, though. 




So if I can’t use these in MySQL, what can I use? 


There’s no easy answer for that. Some people use triggers, 
which are queries that will execute if a certain condition is met. But 
they just aren’t as easy as CHECK, and are outside the scope of 
this book. 


What happens if you try to INSERT a value that doesn’t 
satisfy the CHECK? 

You'll get an error and nothing will be inserted. 

What good does that do? 

It ensures that the data that gets entered into your table makes 
sense. You won’t have end up with mystery values. 
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Frank's job gets tedious 


Frank’s been working on matching up people with jobs. He’s 
noticing some patterns. He’s got lots of job openings for web 
designers and not many applicants. He’s got many technical 
writers seeking work, but not many positions open for them. 



Your job is 
鐵 、 Ae queries 
^ s day. Write 


- > 7 

Your job is to play Frank and write 
tire queries tiiat Frank writes every 
day. Write a query to find all tire web 
H designers from job.desired, 
along witii tiieir contact 

落兔 info. Write anadier ^iery 

y to find open positions for 

^ technical writers. 
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BEP 4 C§ 01 TJTID^ 

Your job is to play Frank and write 
tire queries tiiat Frank writes every 
day. Write a query to find all tire web 

designers from job.desired, 
along witii tiieir contact 
info. Write anodier query 
to find open positions for 
technical writers. 


S!B-L£-CT mdivs*t md las*t 的 
m£..phoir\C> md.crwdil 


FR0A1 my___doir\*tad*ts md 

natural JOIN job__acs*.v-ca ja 

1/VttERE jd-ti-tlc — Web Dcsi^cv-^ 

r 

今代 3 七 ypidly capitalizes 
job titles ih his database. 

SELECT 七 •• 七 Ic, salav-y, dcs^\rip*tio^ zip 
FROM \ob__lis*t*m^s 
1 /VttERE hi\t — 'Tcdh^idal l/Vv-i*tcv , ; 



These aren’t difficult queries, but in having to type them again and 
again, Frank is bound to make mistakes. He needs a way to save the 
queries and just see the output once a day without having to retype 
them. 



So he can just save his queries 
in a text file and copy and paste 
them. Whafs the big deal? 


Files can be overwritten or modified. 

The file could be accidentally modified or deleted. 
There’s a much better way to save these queries 
inside the database itself. We can make them 
into views. 
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Creating a view 

Creating a view is really simple. We add a CREATE VIEW statement to 
our query. Let’s create two views from Frank’s queries: 


CREATE VIEW web 一 designers AS 

SELECT me. first name r me. last name r me. phone, me. email 
FROM my_contacts me 

NATURAL JOIN job desired jd ^^^ also ^ ^ IHNBR 

一 JOIN usih ^： 

WHERE jd. title = f Web Designer f ^ 6o ^ijd \d 


CREATE VIEW tech writer jobs AS 
SELECT title , salary, description, zip 
FROM job 一 listings 

WHERE title = f Technical Writer 1 ; 


o O 



Ah hah, easy! But 
how do I actually use 
the views I create? 





What do you think a SQL statement 
that uses a VIEW looks like? 
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Viewing your views 

Consider the web_de signers view we just created: 


CREATE VIEW web 一 designers AS 

SELECT me. first name , me. last name r me. phone, me. email 

FROM my contacts me — wcVc allowed -to 

一 leave out the AS keywov-d. 

NATURAL JOIN job 一 desired jd 
WHERE jd.title = f Web Designer*; 


To see what’s in it, we simply treat it as though it were a table. 
We can use a SELECT: 


SELECT * FROM web designers 



Hive’s -the 

o( ou\r view. 


The output is: 


first_name 

last_name 

phone 

email 

John 

Martinez 

5559872 

jm@someemail.com 

Samantha 

Hoffman 

5556948 

sammy@someemail.com 

Todd 

Hertz 

5557888 

tod@someemail.com 

Fred 

McDougal 

5557744 

fm@someemail.com 


La 




A^d so oy., u^t»l all 
w VVck Pcs'i^c/ art listed. 
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What your view is actually doing 

When you actually use your view in a query, it’s behaving as 
though it were a subquery. Here’s what the SELECT we just 
used with our view is actually telling SQL to do: 


SELECT * FROM web designers; 


This means, “Select everything from the subquery that returns 
the first name, last name, phone, and email of all the people 
from my—contacts who are looking for a job as a web 
designer.” 



SELECT * FROM 

(SELECT me.first name , me.last name , me.phone, me.email 
FROM mv contacts me 


NATURAL JOIN job 一 desired jd 
WHERE jd.title = f Web Designer f 


Wcv-cs what wc 
used ih ouv view. 


AS web designers 


iVe’ve jivihj ouv sub^ucv*y 
扣 dlids so -that the e^uev-y 
treats i-t as a -table- 




Whafs up with that 
AS web—designers part? 
Why do we need it? 


The FROM clause expects a table. 

And while our SELECT statement results in a 
virtual table, there’s no way that SQL can grab 
onto it without that alias. 
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What a vicwjs 


A VIEW is basically a table that only exists when you use the view in 
a query. It’s considered a virtual table because it acts like a table, 
and the same operations that can be performed on a table can be 
performed on a view. 

But the virtual table doesn’t stay in the database. 

It gets created when we use the view and then 
deleted. The named VIEW is the only thing that persists. 

This is good, because each time new rows are inserted into the 
database, when you use a view it will see the new information. 

Why views are good for your database 



4 . 

■ You can keep changes to your database structure 
里 from breaking applications that depend on your tables. 

: We haven’t talked about it in this book, but eventually you’ll take your 

； SQL knowledge and use it with another technology to create applications. 
；By creating views into your data, you will be able to change your underlying 
j table structure but create views that mimic what your table structure used 
;to be so you won’t have to change the application using your data. 



叻 oum 


o. 

M Views make your life easier by simplifying your 
complex query into a simple command. 

； You won’t have to create complicated joins and subqueries repeatedly 
； when you can create a view instead. Your view hides the complexity of 
；the underlying query. And when you do tie your SQL into PHP or some 
j other programming language, your view will be much easier to add to your 
；code. You’ll be using the simplified code of the view, not the big, complex 
j query full of joins. Simplicity means there’s less chance of typos, and your 
: code will be that much easier to read. 


rr . 

You can create views that hide information that 
isn’t needed by the user. 

: Consider the eventual addition of tables into gregs—list that 

: contain credit card information. You can create a view to indicate someone 
: has a card on file without revealing the details of that card. You can allow 
: employees to see just the information they need, while keeping sensitive 
: information hidden. 
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o 




Okay, Ive got a tough question for 
you. Could I create a view that would show me everyone 
in the job—current table who is also in the job—desired table, 
along with how much money they currently make, how much 
they want to make based on salary—low, and the difference 
between those two figures? In other words, the raise theyd 
want to change jobs? Oh, and give me their names, emails, 
and phone numbers. 


ExeftciSe 


That's a tall order, but any query you can create as a SELECT you can turn into a view. Start by 
answering the questions below and then write Frank’s query as a view called job_raises. 


What are the tables that will need to be in this query? 


What columns in which tables can be used to figure out the raise? 


How can we use SQL to actually create a column named 'raise' in our results? 


Write Frank’s query: 


ft 


MO SMIoC O/A 干 l| 干 I/A 干 I 6mI^.U/A 人 4 丄 ：^\\\ 
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That’s a tall order, but any query you can create as a SELECT you can turn into a view. Start by 
answering the questions below and then write Frank’s query as a view called job_raises. 


What are the tables that will need to be in this query? 

job—6u\r\r ⑶七 job__dcsi\rcd, 


What columns in which tables can be used to figure out the raise? 

uwm \ y \ job^dcsivcd 

How can we use SQL to actually create a column named “raise” in our results? 

Sub^brad 七 duv-\rc^*t salav-y -fv-om salary—low ojw/t i*t by\ alias 


The salav-y 乙 oluwm m job__duv-\rc^t -the salav-y__low to\ 


Write Frank’s query: 




Hcvc, tveate ou\r 
ndmed job^jr3iscs. 


CREATE \/\&N job__\raiscs AS 


SELECT mdivs 七一 jd salavy, jd sala\ry__loy/, 


jd salav-y^loy/ - jd salav-y AS v-aisc 
FROM job__du\r\rc^*t jd 
INNER JOIN job_dcsiv-cd jd 

INKER JOIN myjt。 山 dts 你 6 
iVttERE j 匕 doirrtad*t」d 二 jd.doirrtad*t」(l 

AKD j^ doir\*tad*t_id — md.6oirrtad*t—id; 


y/eve seated v'»cv/, 

仏 m*scs *U。INNtR OOlKs -to ' 
data tWec tables, l^c also use a uttk 

ou^r y^cv/ Va.sc to\v^ 

This sub-t\radts the salary they 
wdht -Pirom -the salary they get 
how uses ah ahas io ca\\ 
the \rcsul-t Vais〆. 


It’s an enormous query, but now all Frank has to do is type 

SELECT * FROM job 一 raises; 

to see his information. 
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Sharpen your pencil 


If he runs the SELECT on page 470 using the new job_raises view, how can 
Frank order the results alphabetically by last name? 


-► 


加 swers on page 491 


Inserting, updating, and deleting with views 

You can do more than just SELECT information from your tables with a view. 
In some instances, you can UPDATE, INSERT, and DELETE your data as well. 


So I can create a view that 
will allow me to actually 
change whafs in my tables? 


0 



You can, but it’s not worth the trouble 

If your view uses aggregate values (like SUM, 
COUNT, and AVG), you won’t be able to use it 
to change data. Also, if your view contains 
GROUP BY, DISTINCT, or HAVING, it won’t 
change data either. 

Most of the time it might be easier to INSERT, 
UPDATE, and DELETE the old-fashioned way, but 
we’ll show you an example of how to change your 
data with a view on the next page. 


■ 
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viewing your piggy bank 


The secret is to pretend a view is a real table 

Let’s make a view from a new table called piggy—bank. This table contains 
coins we are collecting. There’s an ID for each coin; a denomination column that 
indicates if it’s a penny, nickel, dime, or quarter; and a year the coin was minted. 

CREATE TABLE piggy 一 bank 

( 

id INT AUTO 一 INCREMENT NOT NULL PRIMARY KEY, 
coin CHAR(l) NOT NULL, 
coin— year CHAR(4) 

) 

And here’s the data currently in the piggy_bank table: 


id 

coin 

<oin_year 

1 

Q 

1950 

2 

P 

1972 

3 

N 

2005 

4 

Q 

1999 

5 

Q 

1981 

6 

D 

1940 

7 

Q 

1980 

8 

P 

2001 

9 

D 

1926 

10 

P 

1999 


Let’s write a view that only shows us rows containing quarters: 

CREATE VIEW pb_quarters AS 
SELECT * FROM piggy 一 bank 
WHERE coin = ▼Q 1 ; 



What will the table of results look like when we run this query? 

SELECT * FROM pb quarters; 
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ExefictSe 


Try this at home. Create the piggy—bank table and the pb_quarters and pb_dimes views using 
the queries shown below. 


INSERT INTO piggy_bank VALUES ('','Q , 
(▼ ，， 1999) r r 1981) , (， ，， ，D 

1926),(▼▼, ， P ，， 1999); 


1950), 
1940),( 


, ， P ，， 1972), ( ， ▼, ， N ，， 2005), 

Q ，， 1980) , ， P ，， 2001), ， D ，， 


CREATE VIEW pb_quarters AS SELECT * FROM piggy_bank WHERE coin = 'Q 1 ; 

CREATE VIEW pb dimes AS SELECT * FROM piggy bank WHERE coin = 'D' WITH CHECK OPTION, 

— — -- 

Write what happens when you run each of these INSERT, DELETE, AND Tiry 匕 -figure out wha-t 

UPDATE queries. At the end of the exercise, sketch the final piggy_bank table. ^ ,s docs as you wo\rk 

一 through the cxcaisc. 

INSERT 工 NTO pb quarters VALUES ' r 'Q' r 1993); 


INSERT 工 NTO pb quarters VALUES ('','D', 1942); 


INSERT 工 NTO pb dimes VALUES ('','Q', 2005); 


DELETE FROM pb—quarters WHERE coin = 'N ' OR coin = 'P' OR coin = 'D'; 


UPDATE pb_quarters SET coin = 'Q' WHERE coin = 'P'; 
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another exercise so/Wo#7 


Try this at home. Create the piggy—bank table and the pb_quarters and pb_dimes views using 
the queries shown below. 


工 NSERT INTO piggy_bank VALUES ( ，，，， Q ，， 1950), ( ，，，， P ，， 1972),( ，，，， N ， ， 2005), 

(h, ， Q 、 1999) r r 1981) , ( ， 、 ， D、1940 ),( ，、， Q 、 1980 ),( ，、， P ， ，2001 ),(，、，D 1 , 

1926) , (▼ ▼, ， P ，， 1999); 

CREATE VIEW pb^quarters AS SELECT * FROM piggy_bank WHERE coin = 'Q'; 

CREATE VIEW pb dimes AS SELECT * FROM piggy bank WHERE coin = 'D' WITH CHECK OPTION; 

Write what happens when you run each of these INSERT, DELETE, AND 
UPDATE queries. At the end of the exercise, sketch the final piggy—bank table 

INSERT INTO pb—quarters VALUES ('','Q', 1993); 

This will r\AY\ app\rop\ria*tcly. 

INSERT INTO pb—quarters VALUES ('','D', 1942); 

This *msc\r*ts a value *m*to *tablc, even you 

wouldn't *thmk i*t dould because of ihe IVHBKB clause. 

INSERT INTO pb_dimes VALUES ' r 'Q' r 2005); 

This or\C Jives you Br\ c\r\ro\r because o( -the CHBC^ OPTION clauses. 

Tha*t makes -the c^*tc\rcd *m*to a view be vcv-i-ficd ay’ms 七 
clause bc-fov-c bemg allowed -to be added- 

DELETE FROM pb—quarters WHERE coin = 'N 1 OR coin = 'P 1 OR coin = 'D'; 

This or\c does no*tiVnr^ d*t dll *bo table because 
i*t only looks a*t \rcsul*ts wi*th do’m 二 ' 夕 ’ 

UPDATE pb—quarters SET coin = 'Q' WHERE coin = 'P'; 

This or\t does 灼。 a 七 all *to 
table because values o-f dom 二 1 P’ av-c 
\rc*tu\r^cd by the pb__^ua\rtc\rs view. 

The -f mal *tablc looks like 



Tiry "to -Pigu\rc out what 
"tiiis docs ols you wo\rk 
through the cxc\r^isc. 
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View with CHECK OPTION 


CHECK OPTION added to your view tells the RDBMS to check 
each statement you try to INSERT and DELETE to see if it’s allowed 
according to the WHERE clause in your view. So, just how does CHECK 
OPTION affect your INSERT and UPDATE statements? 

When you used CHECK OPTION in the previous exercise, your data was 
rejected in your INSERT if it didn’t match the WHERE condition in the 
pb_dimes view. If you use an UPDATE you’ll also get an error: 

UPDATE pb— dimes SET coin = f x f ; 

The WHERE condition in pb_dimes has not been satisfied by ' x' so 
nothing is updated. 


CHECK OPTION 

ckecks eack cruery 
you try to INSERT 

or UPDATE to 

see il it’s allowed 


accorctingf to tke 


WHERE clause in 

your view. 



CouldiVt you use views with CHECK OPTION 
to create something kind of like a CHECK 
CONSTRAINT if youre using MySQL? 


Yes, your views can precisely mirror what is 
in the table, but force INSERT statements to 
comply with WHERE clauses. 

For example, with our gender problem earlier in this chapter 
we could create a view of the my_contacts table that Jim 
could use to update my_contacts. It could simply cause 
an error every time he tries to put X in the gender table. 


In MySQL ，you 


can 


imitate a CHECK 

CONSTRAINT using 
a CHECK OPTION 





How could we create a view for my_contacts 
that would force Jim to enter either M or 'F' for 
the gender field? 
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Your view may be updatable if... 

In the piggy—bank table, both views we created were updatable views. An 
updatable view is a view that allows you to change the underlying tables. 
The important point here is that an updatable view includes all the NOT 
NULL columns from the tables it references. That way, when you INSERT 
using a view, you can be certain that you will have a value for every column 
you are required to have a value in. 

Basically, this means that INSERT, UPDATE, and DELETE can all be used 
with the views we created. As long as the view returns any columns of the 
table that are not null, the view can enter the appropriate values into the table. 

There are also non-updatable views. A non-updatable view is a view that 
doesn’t include all the NOT NULL columns. Other than creating and dropping 
it, the only thing you can do with a non-updatable view is SELECT from it. 


An updatatle 
view includes all 

tke NOT mJLL 

columns Irom tke 
tallies it references. 


Other than using a CHECK OPTION, I don’t real I 
see what the point of using a view and INSERT is. 


It’s true, you won’t use views very often to 
INSERT, UPDATE, or DELETE. 

While there are valid uses, such as forcing data integrity with 
MySQL, generally it’s easier to simply use the table itself to 
INSERT, UPDATE, and DELETE. An INSERT into a view 
might come in handy if the view reveals only one column and 
the rest of the columns are assigned NULL or default values. In 
that case, then INSERT might make sense. You can also add 



a WHERE clause to your view that will restrict what you can 
INSERT, helping you imitate a CHECK constraint in MySQL. 


To make things even more confusing, you can only update views 
that don’t contain aggregate operators like SUM, COUNT, and 
AVG, and operators like BETWEEN, HAVING, IN, and NOT IN. 
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Whew youVe finished with your view 

When you no longer need one of your views, clean it up by using a 
DROP VIEW statement. It’s as simple as: 


DROP VIEW pb dimes; 



Dumb Quest! 


ons 


Is there a way to see what views you have created? 

Views show up just like tables in your database. You can use 
the command SHOW TABLES to see all views and tables. And just 
like a table, you can DESC a view to see its structure. 


What happens if I drop a table that has a view? 

It depends. Some RDBMSs will still allow you to use the view 
and will return no data. MySQL will not let you drop a view unless the 
table it was based on exists, even though you can drop a table that 
participates in a view. Other RDBMSs have different behaviors. It's a 
good idea to experiment with yours to see what happens. In general, 
it’s best to drop the view before you drop a table it’s based on. 


I see how useful CHECK constraints and views are for 
helping when more than one person is trying to do things to the 
database. But what happens if two people are trying to change 
the same column at the same time? 

For that, we should talk about transactions. But first, Mrs. 
Humphries needs to get some cash. 


CHECK constraints and 

views Lotk kelp maintain 
control wken you kave 
multiple users. 
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transactions gone wild 


SHHOLEHn 5 
SHi^'inos 



1000 SHHOLER ns 

in CHECK/r/G 



She checks the balance of her checking and savings 
account. 



She selects. 

TRRriSFER 1000 SRDOLEOHS 
FR0H iTHECKlDG TO r ； G5 


Whew bad things happen to good databases 

Mrs. Humphries wants to transfer 1,000 samoleons from 
her checking to her savings. She heads to the ATM... 



o n 

m / 


478 Chapter 11 


constraints, views, and transactions 


What happened inside the ATM 



Hc\rcs whc\rc the 
powc\r wcht out. 


ATM:LR LH LH LH LH. 

ATM: HFy. IT'S HRS. ETHEL P. HUMPHRIES. HI riRS. ETHEL P. 
huhphries! (hccou nr _ID 38 己 

Mrs. Humphries: Tell me how much money I have. 

ATM: Thinking (SELECT BHLHnCE F R 0 Tl CHEC^inO U H E R E 
HCCOil nr _ID = 1 ： 

SELECT 8 HLHriCE F R 0 n SR^UIGS U H E R E RCCOUnT_ID = 38^<? 1：] 
50 THHT-S 1000 CHECHinO. 30 HG5 

Mrs. Humphries: Transfer this 1000 samoleons from checking to 
savings. 

ATMiTHRT'S H THLL ORDER. (IRS. HUHPHRIE5. BUT HERE00ES ： 
(CHECHI riO _8RL > 1000. 50 SHE HHS E HOUGH (10 nE^] 

(REdOI^E 1000 FROn CHECI^inOJ 

(iriSERT BEEEP . 

ATM: 

ATM: 

ATM: ZZZZZZZZZ 

atm ： y r u n. 

ATM: HFy. IT'S (IRS. ETHEL P. HUMPHRIES. HI HRS. ETHEL P. 
HUdPHRIES! [HCC0U nT _iD 38 己 

Mrs. Humphries: Tell me how much money I have. 

ATM: Thinking (SELECT BHLHnCE F R 0 Tl CHECHinO UHERE 
HCC0iinr_IIJ = 1 ： 

SELECT 8 HLHriCE F R 0 n SR^ITIGS UHERE RCC0UnT_ID = 38^<? 1：] 
50 THHT-S 0 CHEC^inG. 30 SHI^IHOS 

ATM: 0UU! THHT'S Dy SCREE n YOU'RE POUnDinO 0 IT 
B'JE HRS. ETHEL P. H U (1P H RIE 5 ! 
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transactions gone wild, part deux 


More trouble at the ATM 


John and Mary share an account. On Friday, they ended up at two different 
ATM machines at the same time. They each try to withdraw 300 samoleons. 



Heme s -the database tally 

o*P how mudh is ih Mav-y a^d 
Johh 、 spired addouht. 




ATM: 0H. IT'S yGU H0HIH. JOHU. 

ijhht. you THiriK rn hhde of 
no nE'dP 

John: What’s my balance? 

ATM: Thinking [SELECT 
C H E Cl^ I n 0 _8 H L FR0I1 HCCOUnTS：] 

3S0 SHno LEO ns 

John: Give me 300 samoleons 

ATM: THRr 5 HLL yOU T HI H I'D 
GOOD FOR. TO Oil^E nE n 0 n E . 

JUST USE (IE RHD THE H i 0 n 0 R E (IE. 


ATM: (IHR'J. HiyR. 

Mary: What^ my balance? 

ATM: Thinking (SELECT 

CHEHHIno _BHL FROd RCC0U HT 5：J 

350 SHUOLEOnS 

RING RING 

Mary fiddles around in her purse looking for her 
cell phone. 

Mary: Give me 300 samoleons. 


[CHECI^I no _8HL > 300. HE HRS 
EriOUOH dOHEy] 

(REdOI^E 300 FROn C H E Cl^l I n 0 J 


350 samoleons 

350 samoleons 


ATM: you BETCHH 
(CHECI^inO_8HL > 300. SHE HHS 

Enou oh non f y j 


(SUBTRHCT 300 F R 0 Tl 
[H E [ Kn8 H L J ——— — 

John takes the money and runs. 

ATM: yOU CHLL. yOU HEIFER 

URITE. 8yE JOHri. 


50 samoleons 


(REnOI^E 300 FR0H CHECI^inOJ 


(5UBTRHCT 300 FROn 

This is v/hcr ' 25 ° samoleons chechi no _bhlj 

y/Cht v/\roh^. 


ATM: you 1 RE BRDLy 01 ^'ERDRRUn. 
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anatomy of a transaction 


Ifs wot a dream, ifs a trawsactiow 

A transaction is a set of SQL statements that accomplish a single 
unit of work. In Mrs. Humphries’ case, a transaction would consist 
of all the SQL statements needed to move the money from her 
checking account to her savings account: 


These ihircc a^iohs 
^ a of wov^k. 


:iOh. 



If the checking balance >= 1000 
Subtract 1000 from checking balance 
Add 1000 to savings balance 


John and Mary were each trying to perform the same transaction 
at the same time: 




JoVrn 扣 d Ma^ry -to take 

out ^00 samolco^s at tVic same tWe. 



If the checking balance >= 300 


If the checking balance >= 300 


Subtract 300 from checking balance Subtract 300 from checking balance 


Distribute 300 samoleons 


Distribute 300 samoleons 




Account balance: 
350 samoleons 


Marys brav\sathov\ 
a-t Ihc I si Katiohoil 
Savings ATM. 



In the case of John and Mary, the 1st National Savings 
ATM shouldn’t have been allowed to touch the account, 
even to query the balance, until the Left Bank ATM was 
finished with the transaction, thus unlocking it. 


During a transaction, ll all tke steps 
can’t t>e completect witkout interference, 
none oi tkem skoulct tie completect. 
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The classic ACH? test 

To help you decide what steps in your SQL can be considered a transaction, 
remember the acronym ACID. There are four characteristics that have to 
be true before we can call a set of SOL statements a transaction: 


ACID: ATOMICITY 


Ai II 


All of the pieces of the transaction must be completed, or none of 
them will be completed. You can’t execute part of a transaction. Mrs. 
Humphries’ samoleons were blinked into non-existence by the power 
outage because only part of the transaction took place. 





ACID: CONSISTENCY 

A complete transaction leaves the database in a consistent state at the end 
of the transaction. At the end of both of the samoleon transactions, the 
money is in balance again. In the first case it’s been transferred to savings; 
in the second it’s been translated into cash. But no samoleons go missing. 






ACID: ISOLATION 

Isolation means that every transaction has a consistent view of the 
database regardless of other transactions taking place at the same time. 
This is what went wrong with John and Mary: Mary’s ATM could see the 
balance while John’s ATM was completing the transaction. She shouldn’t 
have been able to see the balance, or should have seen some sort of 
“transaction in progress” message. 





ACID: DUKABILIIT 

After the transaction, the database needs to save the data correctly and 
protect it from power outages or other threats. This is generally handled 
through records of transactions saved to a different location than the 
main database. If a record of Mrs. Humphries’ transaction had been 
kept somewhere, then she might have gotten her 1,000 samoleons back. 
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managing transactions in sql 


SQL helps you manage your trawsactiows 


Let’s consider a very simple bank database. Our 
database consists of a table of account holders, a 
checking account table, and a savings account table: 

Thcv-c avc pvob, 


'probably 
Why move ^olumhs heve, 
but you gc-t -the \dca. 


We’ve got three SQL transaction tools to 
help keep us safe: 


START TRANSACTION 



This wha-t 

you\r doih^. 


START TRANSACTION keeps track of 

all the SQL that follows until you enter 
either COMMIT or ROLLBACK. 


fW’s wheve youv RVBM£ 

stairts -to tira 匕 k vouv f ^ 


youv dodc. 



4uv 匕 ode. 


COMMIT 


TVis ^ommiis dll you\r CoAt 
otitt youVc »*t- 


If you’ve got all your statements in place 
and everything looks good, type COMMIT 
to make it permanent. 



youVc iiappy 如栎 your 
toAt) you COM/VIlT i*t 
-to database... 


ROLLBACK; ^ 




If something isn’t quite right, ROLLBACK 
reverses everything to the way it was 

before you typed START TRANSACTION. 


^>u\r todt 


… o\r you w ROLLBACK -to 
the way wc\rc bc-fovc 

you staged. 


Bc-fov-c Y ou 

started 、 


lVhc\rc you 

started 


Vo ckanges will occur to tke database until you COMMIT 


484 Chapter 11 






constraints, views, and transactions 


What should have happened inside the ATM 



ATM:LR LH LH LH LR. 

ATM: HEy. IT-5 (IRS. ETHEL P. HUdPHRIES. HI riRS. ETHEL P. 
HUnPHRIES! (HCCOU nj _ID 38^^11 

Mrs. Humphries: Tell me how much money I have. 

ATM: Thinking (SELECT BHLFtIUE F R 0 Tl [ H E [ ■ G UHERE 
HCCOUHi_ID = 38 己己 r- 

SELECT BHLHnCE PROD SR^IHGS U H E R E HCCOUnT_ID = 38 己己 I:] 
50 THHi'S 1000 CHECHinO. 30 SHI^'inOS 

Mrs. Humphries: Transfer this 1,000 samoleons from checking to 
savings. 

ATMiTHflT'S H THLL ORDER. HRS. HUflPHRIES. BUT HERE GOES ： 
(5THRT TRH riSHCTIO n ： 

SELECT BHLHnCE FROn C H E C ^ I H 0 UH ERE HCCOUnT_l!J = 

38 己己 M 


ATM: SHE'S GOT 1000 IH CHECKING. 50 I'LL KEEP GOinO. 

ATM: (UPDHTE HHEHK 丨 HG SET BHLHnCE = BHLHnCE - 1000 
UHERE HCCOU riT ID = 38 己己 M 



Wc\rc s whc\rc the 

powcv wcht out. 


(iriSERT BEEEP . 

rtd on eheroehc^ 

ATM: 

ATM: 


P 0 UER ： ROLLBHOH ： 


ATM: ZZZZZZZZZ 


atm ： y r u n. 

ATM: HEy. IT -5 (IRS. ETHEL P. HUflPHRIES. HI HRS. ETHEL P. 
HUnPHRIES! (HCOOU ni _ID 


TV^a^ks bo ROLLBACK) 
i\)t COMMIT 
y/ds r\CVCV" cy\*tcv"cd> so 
CVCV- ^a^cd. 



Mrs. Humphries: Tell me how much money I have. 

ATM: Thinking ( 5 ELECT BHLHnCE F R 0 (1 CHECHIH 0 UHERE 

Ftccou nr _iu = 

SELECT BHLHnCE PROD SR^/HGS UHERE HCCOU nT_ID = 38221 ; 
J 

50 THHi'S 1000 CHECK/HG. 30 SH^'iriGS 
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mysql and transactions 


Howto make transactions 
work with MySQL 

Before you can use a transaction with MySQL, 
you need to use the correct storage engine. 
The storage engine is the behind-the-scenes 
structure that stores all your database data and 
structures. Some types allow transactions; some 
types do not. 

Think back to Chapter 4 when you saw the 
SHOW CREATE TABLE my contacts; 


丁 his time we do tare 

about the Ch3 •⑽. 


Time-saviwg command 



Take a look at the code we used to create the table on page 183, and the code 
below that the SHOW CREATE TABLE my_contacts gives you. They aren’t 
identical, but if you paste the code below into a CREATE TABLE command, 
the end result will be the same. You don’t need to remove the backticks or data 
settings, but it’s neater if you do. / 


The m 扣 h ihe a»d ihe iable 

丄 ed ^ey show up whe» we 

S_ CREATE TABLE 〜丄 . 

CREATE TABLE 'my 一 contacts' 

( 一 — 

'last 一 name' varchar(30) default NULL, 
'first 一 Name' varchar(20) default NULL, 
'email' varchar(50) default NULL, 

N gender N char(1) default NULL, 
'birthday' date default NULL, 
'profession' varchar(50) default NULL, 
'location' varchar(50) default NULL, 

'status' varchar(20) default NULL, 
'interests' varchar(100) default NULL, 
'seeking' varchar(100) default NULL, 

)ENGINE=MyISAM DEFAULT CHARSET=latinl 


smart table design 


Unless y/c tell 
soirWv-c 

•，七 assumes all values avc 
KULL by default 

It’s a good idea h> 
spcdi-Py i-p a 

匕 NULL 

ov hot wc 
dveate ouv -table. 


T 

you don-t need bo >wov-vy about 
last Imc o-f i\\t 

dlos'm^ |*t s^cti-f ics 

Kow i\\t data will be stored and 

y/Ka-t 乩 avafrt 吖 se 七 "to use. TKc 
dc-fault settm^s av-c -f mc -fov- now. 


Altkougli you could make tke 
code neater (l>y removing tke 
last line and backticks), you 
can just copy and paste it to 
create a tal>le. 
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You need to make sure your storage engine 
is either BDB or InnoDB, the two choices 
that support transactions. 


o 

O 


InnoDB and BDB are two possible ways that your 
RDBMS can store your data behind the scenes. 


、 1 、 i ■ They’re called storage engines, and using either of these 
' types ensures that you can use transactions. Consult a 

reference for more differences between the storage engines MySQL offers. 


For our purposes right now, it doesn’t matter which you 
choose. To change your engine, use this syntax: 


ALTER TABLE your table TYPE = InnoDB; 
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Now try it yourself 

Suppose we’ve upgraded all the pennies in our piggy 
bank to quarters. 

Try the code below yourself on the piggy—bank 
table we created earlier in this chapter. First time 
around, we’re going to use ROLLBACK because we 
decided not to go ahead with our changes: 

START TRANSACTION; 

SELECT * FROM piggy—bank; 

UPDATE piggy—bank set coin = 'Q ' where coin= 'P'; 

SELECT * FROM piggy— - /Vow you see the dhahges 
ROLLBACK; ^ - ouv mmds. 

SELECT * FROM piggy—bank; - ^ ^ 7 ou ^ 


The second time we’ll use COMMIT because we’re okay with the changes: 


START TRANSACTION 


SELECT * FROM piggy bank; 


UPDATE piggy_bank set coin = 'Q * where coin= 'P 


SELECT * FROM piggy_bank;<- -- /Vow you see tKc 乩 —s.. 

commit; ^_ ^/\/|akc *tKc s*tidk. 

SELECT * FROM piggy bank; 


...av^a y^ov/ you sh\\ do. 
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sharpen your pencil 


%|harpen vour pencil 


Fill in the piggy_bank contents after 
these transactions. Here’s how it 
looks now: 


START TRANSACTION; 

UPDATE piggy—bank set coin = 'Q' where coin = ! P 
AND coin—year < 1970; 

COMMIT; 


piggy bank 


id 

coin 

<oin_year 

1 

Q 

1950 

2 

P 

1972 

3 

N 

2005 

4 

Q 

1999 


id 

coin 

<oin_year 

1 



2 



3 



4 




START TRANSACTION; 

UPDATE piggy_bank set coin = 'N' where coin = 'Q'; 
ROLLBACK; 


id 

coin 

<oin_year 

1 



2 



3 



4 




START TRANSACTION; 

UPDATE piggy_bank set coin = 'Q' where coin = 'N 
AND coin—year > 1950; 

ROLLBACK; 


id 

coin 

<oin_year 

1 



2 



3 



4 




START TRANSACTION; 

UPDATE piggy—bank set coin = 'D' where coin = 'Q 
AND coin—year > 1980; 

COMMIT; 


id 

coin 

<oin_year 

1 



2 



3 



4 




START TRANSACTION; 

UPDATE piggy_bank set coin = 'P' where coin = 'N 
AND coin—year > 1970; 

COMMIT; 


id 

coin 

<oin_year 

1 



2 



3 



4 




► i^iswers onpa^e 492. 
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iheve^ciVe no ^ 

Dumb Questi9ns 


Do you have to start with START TRANSACTION, or 
will COMMIT and ROLLBACK work without it? 

You have to tell your RDBMS that you are starting a 
transaction with START TRANSACTION. It's keeping track 
of when the transaction started so it knows how far back to undo 
everything. 

Can I just use START TRANSACTION so that I can try 
out some queries? 

You can and you should. It's a great way to practice 
queries that change the data in your tables without permanently 
changing the tables if you’ve done something wrong. Just be 
sure you COMMIT or ROLLBACK when you're finished. 




Why should I bother with the COMMIT or ROLLBACK? 

Your RDBMS keeps a record of everything that has been 
done when you are inside a transaction. It's called a transaction 
log, and it keeps getting bigger and bigger the more you do. 

It’s best to save using transactions for when you really need to 
be able to undo what you’re doing to avoid wasting space and 
making your RDBMS have to work harder than necessary to 
keep track of what you’ve done. 



I still need a way to keep people completely out 
of certain tables. My new accountant should only 
be able to get to payroll tables, for example. And 
I need a way to allow some people to SELECT data, 
but NEVER INSERT, UPDATE, or DELETE data. 


Is there a way Greg can have complete 
control over who does what to the 
tables in his database? 

Turn to the next chapter and find out. 
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sql in review 



Your SQL Toolbox 


You’ve got Chapter 11 under 
your belt, and almost filled 
your toolbox. You’ve seen how 
to VIEW your data and execute 
TRANSACTIONS. For a complete 
list of tooltips in the book, see 
Appendix iii. 


TRANSACTIONS 


TVis is a yro\A^ o-f 
must be as a 

l-f *tV>cy all 

y/i-tV>ou*t 叶七 咖， 七'化灼 ^ OYSt 

of da 灼 . 


START TRANSACTION is 
used -to tell the RDB/WS -to 
begih a tvahsa^ioh. /Vothihg 
,s pC\rmamCh*t Uh*ti| COMMIT 
is issued. The tvahsa^tioh will 
乙 Ohfmue Uhtil it is dommiUcd ov 

a rollback Co^a^d is issued, 

whidh vetuv-hs the database io 
七 k siaie ii w as pviov -to the 
START TRANSACTION. 




r ，cw ^ /, 

o he5 . P 


UPDATABLE VIEWS 

TKcsc 3\rc viev/s dllov/ you *to 

daia *m -tl^c u^dcv-lym^ 

-tables. These vicy/s must 6oir\*ta*m 
dll NOT NULL dolurvms <>f *tliC 
base -table ov -tables. 


NON-UPDATABLE VIEWS 
-th^i be uscd ^ 

i Ns f RT ^ up _ 地 ih 

"the base i^blc. 


CHECK CONSTRAINTS 

Wse these *to ohly allow spedi-fid 
values h> be ihscirtcd ov^ updated 
a iablc. 



CHECK OPTION 

Use *tw»s 

updatable view *to kde all mserb 
d^a updates -to sahsfy a where 
dlduse m *tV>c view. 
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fcihdrpen your pencil 

Solution 

From page 471. 


If he runs the SELECT on page 470 using the new job—raises view, how can 
Frank order the results alphabetically by last name? 


Add ORDER h> -the View its d\rca*tcd o\r 

SELECT i*t uses view- 
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sharpen solution 



Yvon page 488. 


Fill in the piggy_bank contents after 
these transactions. Here’s how it 
looks now: 


START TRANSACTION; 

UPDATE piggy—bank set coin = 'Q' where coin = 
AND coin year < 1970; 


COMMIT; 



Ko ma-UilCS, so y\o 


ip ， 


piggy bank 


id 

coin 

<oin_year 

1 

Q 

1950 

2 

P 

1972 

3 

N 

2005 

4 

Q 

1999 


id 

coin 

<oin_year 

1 



2 



3 



4 




START TRANSACTION; 

UPDATE piggy_bank set coin = 'N' where coin = 'Q'; 
ROLLBACK; ^ - 一 Rollback, 


id 

coin 

<oin_year 

1 



2 



3 



4 




START TRANSACTION; 

UPDATE piggy_bank set coin = 'Q' where coin = 'N 
AND coin—year > 1950; 

ROLLBACK; ( -- Rollkadk, v\o 


id 

coin 

«oin_year 

1 



2 



3 



4 




START TRANSACTION; 

UPDATE piggy—bank set coin = 
AND coin—year > 1980; 

COMMIT; 


，D 


where 


This \row is 



START TRANSACTION; 

UPDATE piggy—bank set coin = 
AND coin—year > 1970; 

COMMIT; 


'P' where coin 


'N' 


"Tins vow is 3-P-Pcd'tcd- 


id 

coin 

<oin_year 

1 



2 



^ 3 



4 
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12 security 


Protecting your assets 



You’ve put an enormous amount of time and energy into 

Creating your database. And you’d be devastated if anything happened to 
it. You’ve also had to give other people access to your data, and you’re worried that 
they might insert or update something incorrectly, or even worse, delete the wrong data. 
You’re about to learn how databases and the objects in them can be made more secure, 
and how you can have complete control over who can do what with your data. 
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data-entry woes 


User problems 

Clown tracking took off in such a big way that the Dataville 
City Council had to employ a whole team of people to track 
clowns and add the data to the clown_tracking database. 

Unfortunately the team was infiltrated by a clown disguised in 
ordinary clothes who went by the codename of “George.” He 
caused a number of problems in the database, including lost 
data, modified data, and nearly duplicate records that only 
exist because of his deliberate misspellings. Here are a few of 
the problems with the clown tracking database: 



u ^ove^ ^/ OWh> 


1NVE51 


Snuggles, Snugles, and Snuggels all have rows in the clown_info table. 
We’re pretty sure they are all the same clown because the gender and 
description columns are the same (except for misspellings). 

With those multiple entries in the clown_info table, we’ve got a mess 
with our actual sightings. The infojocation table uses the c_own—info 
IDs for Snuggles, Snugles, and Snuggels. 

The activities table is also full of misspellings. Snuggles is a juggeler ， 
Snugles is a jugler，and Snuggels is a jugular. 
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security 


Avoiding errors iw the clown tracking database 

George quit before anyone noticed that he was sabotaging the data, and now we’re 
left picking up the pieces. From now on, when we hire new people, we need to give 
them the ability to SELECT from the database so that they can identify clowns. But 
we want to keep them from INSERTING data. Or UPDATING. Or anything else 
until we’ve had time to do extensive background checks. 

We’ll also need to be careful; when we ask new employees to DELETE data to try to 
fix George’s mistakes, they could end up deleting good data along with the bad. 

It’s time to protect the clown-tracking database before other clowns like George 
destroy it completely. 


Protect the clown-tracking database from possible clown sabotage. 
On each side, write some queries that new employees should or 
should not be allowed to do. Include table names when possible. 

New employees should not be allowed to: 

example ： DROP TABLE oy\ doym 」 〆 。 


Sharpen your pencil 




New employees should be allowed to: 
example ： SELECT -fvom activities 
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sharpen solution 


%|hdrpen your pencil 

Sotution 


New employees should be allowed to: 
example ： SELECT -fv-om activities 


SBUB-CT -f\rom down 」 灼 *fo, 
*m-fo___ad*tivi*tics, activities, 
m-fo lodatio^, lodatio^ 


Protect the clown-tracking database from possible clown sabotage. 
On each side, write some queries that new employees should or 
should not be allowed to do. Include table names when possible. 

New employees should not be allowed to: 


sample ： DROP TABlB om dov^ 」 灼 *fo 


t 


DROP TABLE oy\ ivi-tics, 

ad*tivi*tics, *m-fo__loda*tioir\, lodatio^ 

INSERT oy\ t\o^iY\^\Y\(o, io__a£-tivi*tics, activities, 

'm-fo lo^a*tioir\, I。乙 a*tio 灼 
_ ■ 

UPDATE oy\ dow 的」的 *fo, a 匕七 Wrtics, 

m-fo loda*tioir\, loda*t •。灼 

■ I ■ 

ALTER 匕 *twi*tics, activities, 

m-fo loda*tioir\, loda*ti。 灼 

DELETE oy\ dov^」 灼 *fo, *m-fo__a^*tivi*tics, a^*tivi*tics, 
'm-fo lo 匕 a*ti。 灼， lo 乙•。灼 


There’s good news, we can stop clowns 
like George from destroying our data! 

SQL gives us the ability to control what our employees 
can and can’t do to the clown-tracking database. 
Before we can, though, we need to give him, and 
everyone else who uses our database a user account. 
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Protect the root user account 

Up to this point, we’ve only had one user in our database, and no password. 
Anyone with access to our terminal or graphical interface to our database 
has complete control over the database. 

By default, the first user — the root user — has complete control over 
everything in the database. This is important, because the root user needs 
to be able to create user accounts for all other users. We don’t want to 
limit what the root user can do, but we do want to give our root account a 
password. In MySQL, the command is simply: 


SET PASSWORD FOR 1 root 1 @ 1 localhost f = PASSWORD( 1 b4dcl0wnZ 1 ) 



TliC uscv-har^c o-p ouV" 
root usc\r is simply Voot. 


lo^lhosi lh di^i C s that this TWis is 七 he V>assy/ovd wc 

： S ^ ^ U ou,use,. 

，S … 也 II 山 hd V-Uhhih 9 . 


Other RDBMS techniques vary. Oracle uses: 

alter user root identified by new-password; 

If you’re using a graphical interface to your database, you’ll probably find 
a much easier dialog-driven way to change passwords. The important 
point is not so much how you do it，but that you definitely 
should do it. 

Consult RDBMS-specific documentation for information on protecting 
the root account. 


th&re^ictre no ^ 

Dumb Questions 


I’m still not clear on what that “localhost” means. Can you 
explain in more detail? 

localhost means that the computer you’re using to run 
your queries is the same computer that your SQL RDBMS is installed 
on. localhost is the default value for this parameter, so 
including it is optional. 


But what I’m using an SQL client on a machine 
somewhere else. 

This is known as remote access. You’ll have to tell the query 
where the computer is. You can do that with an IP address or a 
hostname instead of localhost. For example, if your SQL software 
was installed on a machine called kumquats on the O’Reilly network, 
you might use something like root@kumquats . oreilly. 
com. But that's not a real SQL server, so of course it won’t work. 
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creating a new user 


Add a new user 

Here’s a question with an obvious answer for you: 

How do you think SQL stores information about users? 

In a table, of course! SQL keeps a database of data about itself. 
It includes user ids, usernames, passwords, and what each user is 
allowed to do to each database. 

To create a new user, we can start with a username and a 
password. There’s no actual SQL command to create a user, but 
most RDBMSs will use something like this: 




ttcvc s {\\t uscv 
灼 -fov ouv 


t 


CREATE USER elsie 

IDENTIFIED BY 1 cl3v3rp4s5w0rd ! ; 

Wc\rcs hc\r fassy/ov- 


o 


CouldrVt you have restricted 
Elsie from certain tables at 
the same time you created 
her account? 




WatcUt! 


SQL does not 
specify how to 
manage users. 


User creation varies 
from RDBMS to 

RDBMS. You need to check your 
documentation to find the correct 
way to create a user in your RDBMS. 


We could have, but sometimes we 
don’t know exactly what access we 
need to grant from the very beginning. 

But we still have to decide exactly what our user 
will get access to. We’ll do one thing at a time. 
We’ll create a user and then grant him the specific 
access he needs. And then we’ll put it all together 
before we’re finished. The advantage to knowing 
how to grant access independently of creating a user 
is that it gives us the ability to make changes to user 
access later as our database changes. 
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Pecide exactly what the user needs 

We’ve created Elsie’s account. As it stands right now, she has no permission to 
do anything. We have to use a GRANT statement to give her permission 
to even SELECT from clown—inf o. 

Unlike our root account, which has permission to run any SQL command on 
anything in the database, the new users we create have no permission. The 
GRANT statement can be used to give specific rights to users of our databases. 
Here’s what the GRANT can allow us to do: 


woodland cottage 


Database 




Tables 


root 


<hore_id 

<hore_name 

time 

location 

1 

washing up 

9:30 pm 

kitchen 

2 

sewing 

10.00 am 

stoop 

3 

cooking 

5:00 pm 

— : ―-— 

kitchen 

4 

^ - - 

making beds 

- 

7:35 am 

bedroom 


a 

A 

grumpy 


Only some users may modify particular tables. 

Only the person in charge should be able to add new chores to the 
chores table. Only root can INSERT, UPDATE, and DELETE chores. 
However, happy is in charge of the talking_animals table and may 
ALTER the structure of it, as well as perform any other operations on it. 


The data in a specific table may only be accessible 
to certain users. 

Everyone except grumpy can SELECT from the talking_animals 
table. He doesn’t like talking animals. 


Even within tables there might need to be 
permissions: some users can see certain columns, 
but not others. 

Everyone except dopey can see the instructions column in the chores table 
(it just confuses him). 



bashful doc 


dopey 



happy sleepy 



sneezy 


You can control 
exactly wkat users 
can cto to tables anct 
columns witk tke 

GRANT statement. 
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GRAN Ting permissions 


A simple ftRANT statement 

We know that Elsie has no permission to do anything at this point. She 
can sign in to the SQL software using her username and password, 
but that’s it. She needs to be able to SELECT from the clown_inf o 
table, so we can give her that permission. We need to GRANT 
permission TO Elsie. We’ll use this statement: 


Wseir i s yah-ted 

^ SELECT... 


pe\rrhissioh 



GRANT SELECT ON 


...-fvom *tablc 


clown info 



y/C hcvc- 


TO elsie; 


-the usev-^a^c y/cVc 

"the pev*missio 灼 
■fco is clsic- 


Elsie also needs SELECT permission on the other clown-tracking 
tables so that she can use joins and subqueries in her SELECT 
statements. We need a separate GRANT statement for each table: 


GRANT 

SELECT 

ON 

GRANT 

SELECT 

ON 

GRANT 

SELECT 

ON 

GRANT 

SELECT 

ON 


activities TO elsie; 
location TO elsie; 
info 一 activities TO elsie 
info location TO elsie; 
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Now that we’ve got Elsie under control, try figuring out what these GRANT statements do to the 
woodland_cottage database you just saw on page 499. 

The code What does the code do? 

1. GRANT INSERT ON magic_animals 
TO doc; 


2. GRANT DELETE ON chores 
TO happy, sleepy; 


3. GRANT DELETE ON chores 

TO happy, sleepy . 

WITH GRANT OPTION; ..... 

- 、 Hiht- Its a 

4. GRANT SELECT (chore—name) ON ^olurwh harnc- 
chores TO dopey; 


5. GRANT SELECT, INSERT ON 
talking_animals 

TO sneezy; 

6. GRANT ALL ON talking—animals 
TO bashful; 



ExeftciSe 


Now try to write some of your own GRANT statements. 

Gives Doc permission to select from chores. 


8. Gives Sleepy permission to delete from 

. talking_animals, and it also gives Sleepy 

. permission to grant the delete from 

talking animals to anyone else. 


9. 


Gives ALL of the users all permissions on chores. 


10. This allows you to set the select privilege 

. for Doc all at once for every table in the 

woodland cottage database. 
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exercise solution 



Now that we’ve got Elsie under control, try figuring out what these GRANT statements do to the 
woodland_cottage database you just saw on page 499. 

The code What does the code do? 


1. GRANT INSERT ON magic_animals 
TO doc; 

2. GRANT DELETE ON chores 
TO happy, sleepy; 

3. GRANT DELETE ON chores 
TO happy, sleepy 

WITH GRANT OPTION; 


Allows dot h> INSERT 'mio 

Allows happy aY\d sleepy -to DELETE — 

-fy-om -the dhov-cs -table- 

Allows happy aY\d sleepy *to DELETE -fv-om -the 
shoves table By\A 5*ivc o*thc\rs same permission. 


4. GRANT SELECT(chore—name) ON 
chores TO dopey; 


Allows dopey *fco SELECT -fv-om jus*t 
t\\orc 匕 oluwm m dhoves -table- 


5. 


6 . 


8 . 


9. 


GRANT SELECT, INSERT ON 
talking—animals 
TO sneezy; 

GRANT ALL ON talking_animals 
TO bashful; 


Allows s^ccz.y -fco SELECT INSERT 
'm*bo *talk*mg L _a^imals -table- 


Allows bash-ful -to SELECT, UPDATE, INSERT 
ar\d DELETE oy\ talkmg^a^imals tabic. 


Now try to write some of your own GRANT statements. 


7. ^RAhlT SELECT ON chores TO dod ； 


^RAKT VBU5TB OK talkmg^a^imals TO 
sl«py ^ITtt ^RANT OPTION ； 


^RANT AL-L- Obi shoves TO bash-ful, dot) 

dopey, jv-umpy, happy, sleepy, s^ecz-y; 


Gives Doc permission to select from chores 



Gives Sleepy permission to delete from 
talking 一 animals, and it also gives Sleepy 
permission to grant the delete from 
talking—animals to anyone else. 

Gives ALL of the users all permissions on chores. 



10. ^RAMT SELECT OH woodland cdUat.* 
TO doc "" 


This allows you to set the select privilege 
for Doc all at once for every table in the 

woodland cottage database. 
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ftRANT variations 

In the exercise you just did, you saw the major 
variations of the GRANT statement. Here they are: 


o 


You can name multiple users in the same grant statement. 

Each of the users named will get the same permission granted to them. 


o 

o 


o 

o 


with grant option gives users permission to give other 
users the permission they were just given. 

It sounds confusing, but it simply means that if the user was given a SELECT 
on chores, he can give any other user that same permission to do SELECTS 
on chores. 


A specific column, or columns, in a table can be used 
instead of the entire table. 

The permission can be given to only SELECT from a single column. The only 
output the user will see will be from that column. 


You can specify more than one permission on a table. 

Just list each permission you want to grant on a table using a comma after each. 


grant all gives users permission to select, update, 
insert, and delete from the specified table. 

It’s simply a shorthand way of saying “give users permission to SELECT, 
UPDATE, INSERT, and DELETE from the specified table.” 


o 


You can specify every table in a database with 

database name.* 


Much like you use the * wildcard in a SELECT statement, this specifies all the 
tables in a database. 
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REVOKE privileges 

Suppose we decide to remove the SELECT privilege we gave to Elsie. 
To do that, we need the REVOKE statement. 

Remember our simple GRANT statement? The REVOKE syntax is 
almost identical. Instead of the word “grant,” it’s “revoke,” and 
instead of “to” we use “from.” 

^ — StUtCT 

REVOKE SELECT ON 


clown 一 info 
FROM elsie; 

v~cvokc •^Vorn a uscv* 

_hs*tead gv-3h"tihg -fco. 


You can also just revoke the WITH GRANT OPTION but leave 
the privilege intact. In this example, happy and sleepy can still 
DELETE things from the chores table, but they can’t give anyone 
else that privilege any longer: 


WcVc ov\\y 七 he 

柳 T OPTION —i—. 


REVOKE GRANT OPTION ON 
DELETE ON chores 
FROM happy , sleepy; 

muarP- a r d t epy ^ 11 


c 



You do that, Jim, 
and ril revoke all of 
your privileges for an 
entire month. 
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REVOKING a used &RANT OPTION 

Consider this scenario. The root user gave sleepy DELETE 
privileges with GRANT OPTION on the chores table. Then 
sleepy gave sneezy DELETE privileges on chores, too. 





root 



yvcs 

oy \ ti^ov-cs y/*i*tV) 

^RANT OPTION 



sleepy 



gives DELETE 

oy \ shoves 



sneezy 


Suppose the root user changes her mind and takes the privilege away from sleepy. It will 
also be revoked from sneezy, even though she only revoked it from sleepy. 





: rc 


root 




evokes DELETE 

Oh dho\rcs with 


OPTION 

-P\rorh sleepy 



sleepy 


sleepy docs 
bu 七 

s^ccz.y loses his 
fv-ivilc^C also. 



sneezy 


A side effect of the REVOKE statement was that sneezy also lost the 
privilege. There are two keywords you can use that will let you 
control what you want to happen when you’re revoking. 





You’re about to meet the keywords restrict and 
cascade. What do you think each one does? 
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REVOKING with precision 

There are two ways to revoke privileges and 
ensure that you’re not affecting users other 
than the one you want to. You can use 
the keywords CASCADE and RESTRICT 
to target who keeps and who loses their 
privileges more precisely. 


n 



root 



^ivcs PELETE 

oy \ 乙 Wes 

^RANT OPTION 



sleepy 



gives DELETE 

oy \ dhoves 


sneezy 



The first, CASCADE, removes the privilege from the user you target (in this 
case, sleepy) as well as anyone else that that user gave permissions to. 


REVOKE DELETE ON chores FROM sleepy CASCADE; 


n 



root 




evokes DELETE 

oy\ shoves with 

⑽ NT OPTION 

-Pv-orn sleepy. 



sleepy 


sleepy does 
bu 七 

SY\CCz.y loses his 
fvivilc^c also. 



sneezy 


CASCAPE- i\\t 

revoke will 

doy/y\ 3s well 3s 


Using RESTRICT when you want to remove a privilege from a user will 
return an error if that user has granted privileges to anyone else. 


REVOKE DELETE ON chores FROM sleepy RESTRICT 



X 


■tv-ics bo v-evoke 
PELETE oy\ tV)ov-cs 

sleefY … sleepy 



..but -fails bemuse 
shccz.y will also be 



l-f someone else v/ill be 

a-f-fct*tcd, RESTRICT 

m youv* 

s-tatement will an 


sneezy 


CV-\ro\r. 


Both retain privileges, and root receives an error. She’s stopped 
from making the change and gets an error because it will also 
have an effect on sneezy. 
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Sharpen your pencil 




Someone keeps giving Elsie the wrong privileges. 
Write the appropriate REVOKE statements to return 
her to her safe SELECT-only status. 


GRANT SELECT, INSERT, DELETE ON locations TO elsie; 


GRANT ALL ON clown info TO elsie; 


GRANT SELECT, INSERT ON activities TO elsie; 


GRANT DELETE, SELECT on info—location TO elsie 
WITH GRANT OPTION; 


GRANT INSERT(location), DELETE ON locations TO elsie; 
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another sharpen solution 


^happen your pencil 
- Sotution 


Someone keeps giving Elsie the wrong privileges. 
Write the appropriate REVOKE statements to return 
her to her safe SELECT-only status. 


GRANT SELECT, INSERT, DELETE ON locations TO elsie; 

INSERT, UPDATE, DELETE OH Uaho^s PR_ dsic ； 


GRANT ALL ON clown—info TO elsie; 

REVOKE INSERT, UPDATE, DELETE OK dow^jJo FRO/i/I clsic ； ^ | cavc 

. Vwith SELECT 

) privileges, SO wcVc 

/ y^oi RBVOm^ 

GRANT SELECT, INSERT ON activities TO elsie; \ 

REVOKE INSERT ON activities FRO/l/I clsic ； \ 


GRANT DELETE, SELECT on info—location TO elsie 
WITH GRANT OPTION; 

DELETE oy\ m-fojo^aiio^ FRO/l/I elsie CASCADE; 


Ar\o*b^c\r way you 
dould V^avc do\r\c 
*b)icsc is *to REVOKE- 
cvcv"Y*t^mj *tV^cr\ 
^RANT you 
\r\Ccd *to- 



GRANT INSERT(location), DELETE ON locations TO elsie; 


IKSERT(lodatio^), DELETE OU lodaiio^s FR0/1/I elsie ； 

Looks l'»kc v/c tould also use a \i> 

州如⑽如 w 刷 StLeCT lo^cs. 

we’cj better make suv-e she has^-t aiv Ch 
a^yohc else -the same privileges she had. 
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I’m still thinking about GRANT 
statements that specify column names. 
What happens if you grant with INSERT 
on a single column of a table? 


A 


Good question. It's actually a pretty 
useless privilege to have. If you can only put 
a value into a single column, you can’t insert 
an actual row into the table. The only way 
it can work is if the table only has the one 
column specified in the GRANT. 


Are there other GRANT statements 
that are just as useless? 


A 


Almost all privileges by column are 
pretty useless unless they are in conjunction 
with a SELECT in the GRANT. 


Suppose I want to add a user and 
let him SELECT from all of the tables in 
all of my databases. Is there an easy way 
to do that? 


tJiereiare no ^ 

Dumb Questi9ns 


Like much in this chapter, it depends 
on your flavor of RDBMS. You can grant 
global privileges in MySQL like this: 

GRANT SELECT ON ^^ 

TO elsie; 

The first asterisk refers to all database, the 
second to all tables. 

So is CASCADE the default if you 
don’t specify how you want to REVOKE? 

Generally CASCADE is the default, 
but once again, check your RDBMS for 
specifics. 

Qj What happens if I REVOKE 
something that the user didn’t have to 
begin with? 

You'll simply get an error telling you the 
GRANT didn’t exist in the first place. 


What happens if two different 
people give the user sneezy the same 
privilege that root is revoking in the 
previous example? 

That’s when things start to get tricky. 
Some systems will not pay attention to where 
the GRANT came from when CASCADE is 
used, and some will ignore it. It's yet another 
case of checking the documentation on your 
particular software. 

Is there anything in addition to 
tables and columns that I can use GRANT 
and REVOKE with? 

You can use them with views in exactly 
the same way you would a table, unless 
the view is non-updatable.ln that case, you 
wouldn’t be able to INSERT if you had 
permission to. And just like a table, you can 
grant access to specific columns in a view. 



So if I want five different users to have the same permissions, I just 
add them all with commas at the end of the GRANT statements, right 



That will definitely work. And when you have a 
few users, that’s definitely the way to go. 

But as your organization grows, you’ll start to have classes of users. 
You might have 10 people who are devoted to data entry, and only 
need to insert and select from certain tables. You might also have 
three power users who need to be able to do anything, and lots of 
users who just need to SELECT. You may even have software and 
web applications that connect to your database and need to query 
specific views in specific ways. 
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why sharing is bad 


Wait. So if you can create classes, 
why not just create a single user for 
each class of people above and let 
them share a username and password? 




% 




The problem with shared accounts 

While some companies get along quite well with a single user 
account that can get to the database, it’s not the safest way to 
go. Here’s a sampling of what could go wrong: 


Simon changes the password 
and forgets to tell everyone else. 
No one can get into the database 
until he remembers to tell them. 



Randy has to have complete 
privileges to everything in the database 
to do his job. This makes the database 
vulnerable to other users who are not 
as knowledgeable about SQL and 
more prone to mistakes. 


Paula doesn’t have a good grasp 
on how to write updates, and 
keeps messing up data. Nobody 
knows who is messing up the data, 
so no one can help her learn how 
to do it right. 




shared account 




main database 
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So if individual user accounts aren’t 
the best solution for when you have 
groups of users, and if sharing a single 
user account with your group doesn’t 
work, whafs the answer? 


O 


You need a way to give the groups the privileges 
they need, while at the same time giving each 
user an individual account. 



What you need are roles. A role is a way you can group together 
specific privileges, and apply those to everyone in a group. Your 
role becomes an object in your database that you can change as 
needed when your database changes, without having to explicitly 
change every single user’s privileges to reflect the database 
changes. 

And setting up a role is really simple: 


CREATE ROLE data entry; 


The o-P -the v*ole 



There are no 
roles in MySQL. 

Roles are a feature 
that a future 


version of MySQL 
will probably have, but for 
now, you’ll have to assign your 
privileges on a single user basis. 


To add privileges to the role, you simply treat it as you would a username: 


GRANT SELECT, 


INSERT ON some table TO data entry; 



l^cad a usev, v/c use 

yrolc Y/c 

ass 吵 fv'w'ilcys. 

We’ve created our role and given it privileges. 

Now we need to assign it to someone... 
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Using your role 

Before creating our role, we could have given 
our data-entry users privileges directly using the 
GRANT statements, like so: 


GRANT SELECT, INSERT 
ON talking_animals 
TO doc; 


The old 


way. 


- ^ 

/ \ GRANTS SELECT 

」 L dy\d INSERT oy \ 
root -talkmg^a^nwaU *to 



doc 



talking animals 


animaMd 

animal—type 

sings 

dances 

i 

blue bird 

Y 

Y 

2 

badger 

Y 

Y 

3 

deer 

N 

N 

4 

squirrel 

Y 

Y 


Now all we need to do is substitute the GRANT operation for our new 
role and apply it to doc. We don’t need to mention the privileges or 
table because that’s all stored in the data entry role: 


GRANT data 一 entry TO doc; 

\ 

TV^c vole Mmc takes J 

七 k table name and —vileys. 



root 


Role dropping 

When you no longer need your role, there’s no reason to keep it around. 
Use a DROP statement to get rid of it: 



doc 


^RANTs y 

- ► data entry 



talking—animals 


animaljd 

animal—type 

sings 

dames 

i 

blue bird 

Y 

Y 

2 

badger 

Y 

Y 

3 

deer 

N 

N 

4 

squirrel 

Y 

Y 


DROP ROLE data entry; 
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Dumb Questi 


9ns 


What if I want to grant privileges for all the tables in a 
database? Do I have to type each one? 


That means that if a user has a role that is then 
dropped, he loses those permissions? 


No, you can use this syntax: 

GRANT SELECT, INSERT, DELETE 
ON gregs—list.* 

TO jim; 

Just name the database and use the * to assign the privileges to 
all the tables in that database. 

If a role is assigned to a user, can you still drop it? 

You can drop roles that are in use. Be very careful when 
dropping a role that you don’t cut users off from the permissions 
that they need. 


That’s exactly right. It’s as though you had explicitly granted 
him those permissions and then revoked them. Only instead of 
affecting a single user when you revoke FROM someone, you will 
have an effect on the permissions of all users assigned a role. 

Can a user have more than one role at a time? 

Yes. Just make sure they don’t have conflicting permissions, 
or you might cause yourself some problems. The denied 
permissions take precedence over the granted ones. 


Sharpen your pencil 




Revoking your role 


Revoking a role works much like revoking a grant. See 
if you can write the statement to revoke data_entry 
from Doc without looking back in the chapter. 
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WITH ADMIN OPTION 


%|hdrpen your pencil 

Solution 


Revoking a role works much like revoking a grant. See if 
you can write the statement to revoke data_entry from 

Doc without looking back in the chapter. 


daia__tY\bry FRO/I/I dot; 


Using your role WITH APMIN OPTION 

Just like the GRANT statement has WITH GRANT OPTION, a role has the 
similar WITH ADMIN OPTION. This option allows anyone with that role to 
grant that role to anyone else. For example, if we use this statement: 


GRANT data entry TO doc WITH ADMIN OPTION; 


doc now has admin privileges, and he can grant happy the 
data—entry role the same way it was granted to him: 

GRANT data entry TO happy; 


_」 OPTION allows 


When used with a role, the REVOKE command has the same keywords 
CASCADE and RESTRICT. Let’s take a look at how they work: 

REVOKE role with CASCADE 

Used with CASCADE, the REVOKE affects everyone down the chain as 
well as the original target: 


REVOKE data entry FROM doc CASCADE 





happy 


Used CA^CAP^> 

■bV^e \rcvokc will 

anyone dov/n 

as y/cll as i\\t ov-i^mal 

■tav-yt. 
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REVOKE role with RESTRICT 


Using RESTRICT when you want to remove a privilege from a user will 
return an error if that user has granted privileges to anyone else. 


REVOKE data entry 


/ \ -tv-ys -to v-cvokc 

L data 一 -fv-om 

root do 乙 … 



FROM doc RESTRICT; |-f someone else Will be 

us'mj RESTRICT m 
youv- REVOKE W*»ll 

9 v\ error. 



doc 


... but -fails because 
happy will also be 



happy 


Both retain privileges, and root receives an error. She’s stopped from 
making the change because it will also have an effect on user happy. 



Roles seem great, but can we get back 
to reality for a minute? I only have two 
employees, soon to be three. I don’t want roles, 
but I do want them to quit using the root account. 
I see the error of my ways. Can you help me 
grant them the correct access without roles? 


Yes, it’s time to get Greg’s employees set up 
to use gregsjist more securely. 


n 


Greg will need to go through the steps in this chapter and 
rotect the root account, figure out what his employees need, 
ive them the correct privileges. 


Lucky you, you get to BE Greg... 
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BE Gleg 

Your job is to play Greg one last time and fix up 
tire user side of Ids database so Ms employees can ? t 
accidentally mess things up. 

Read tire descriptions of tire jobs for 
each user and come up with multiple 
GRMT statements that ^ive them tire 
data they need A^iile not letting tirem 
access anyfliing they shouldn’t 



Frank: “I’m responsible for finding job matches for 
prospective job openings. I never enter anything in the 
database, although I do delete job listings when I find 
matches or the opening is filled. I sometimes need to look 
up contact info in my_contacts as well.” 

Jim: “I enter all the new data into the entire database. 
I’ve gotten really good at inserting, now that I can’t 
accidentally enter an X for gender. I also update data. 

I’m learning to delete, but so far Greg tells me not to. Of 
course, what he doesn’t know...’’ 

Joe: “I was just hired by Greg to manage the 
matchmaking side of things. He wants to integrate his 
contact info into a web site. I’m more a web developer 
than an SQL guy, but I can do simple selects. I don’t do 
inserts. Or Windows. Sorry, bad joke.” 


Take a look at the gregsjist database 
and ^ive these 爸 uys some GRANTS 
before tiiey damage some data. 
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Write tire command to give tire user currently l^nown as "roof a password. 


Write three commands to create user accounts for each of tiie titfee employees. 


Write GRANT statements for each new employee to ^ive Mm tire correct permissions. 
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be greg solution 






- * 

rff 


BE Gieg SOLUTION 

Your job is to play Greg one last time and fix up 
tire user side of Ids database so Ms employees can ? t 
accidentally mess things up. 

Read tire descriptions of tire jobs for 
each user and come up with multiple 
GRMT statements that ^ive them tire 
data they need A^iile not letting tirem 
access anyfliing they shouldn’t 


Write tire command to give tire user currently l^nown as "roof a password. 

SET PASSWORD FOR vwt 刹 。 ulhd 二 PA££\^/ORVC^RJz . , )； 

Write titfee commands to create user accounts for each of tire titfee employees. 


CREATE USER -fv-a^k IPEKTIFIEP BY 

CREATE USER jir, IDENTIFIED B/ 、 hlo 你 0 邮 ; 
CREATE USER joe IDENTIFIED BY WUCTdOOd，; 


Dok /七 wo\r\ry i-p you\r passwords dv-e 
di*P-Pc\rCh"t. /\s loh^ ds you 30 七七 1 化 
Co>r>rtti pieces o( the domr^hds ih 
the Hght o\rdc\r, youVc good -to go/ 


Write GRMT statements for each new employee to ^ive liimtiie correct permissions. 


^RANT DELETE 0/V jobjistmjs TO -Pv-a^k; 
^RAI^T SELECT ON nr»y__doir\-tad-tsTO -Pva^k; 

^RANT SELECT, INSERT ON 决 TO ^ 


fVank r\ccds bo be able *to 

- 一 - remove job listmjs ar\d look up 
(select) *fv-om w>y 一 6 cm*ba 乙 *b. 

^ ^ds aucss io ihe SELECT a^d 

lh/£BRT f\rortn -the whole o-p yegs—list Pov 
⑽ W, well keep him away DELETE. 


^RAt^T SELECT 0/V rwy__doh-tad-U, pv-o-Pcssioh, zip 一 dode, s*ta 七 us, 

do^tadt_ih-tc\rcs-t ; ih-teves-b, dohtadt^scck'mj, seeking TO joe ； 

今 Mca^v/Wilc Joe needs -to be able *to select 

^v-om dll *bV)C ov-i^mal -tables, bu*t y\oz 
•tables -tV^a-t deal v/rth jobs. 
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Combining CREATE USER and ftRANT 



Before you go, can we try a 
CREATE USER and 仰 ANT 
rolled into one statement? 


Yes we can. All we need is to combine 
the two parts you’ve already seen. 

These are the CREATE USER and GRANT 
statements we used for Elsie: 


CREATE USER elsie 

IDENTIFIED BY 'cl3v3rp4s5w0rd'; 


GRANT SELECT ON 
clown info 


TO elsie; 


We can combine them and leave out the CREATE USER part. 
Because the user elsie has to be created before she can have 
privileges granted to her, your RDBMS checks to see if she 
exists, and if not, it automatically creates her account. 


GRANT SELECT ON 
clown 一 info 
TO elsie 

IDENTIFIED BY 1 cl3v3rp4s5w0rd ! ; 
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greg’s list goes global 


ftrcg's List has gone global! 

Thanks to all your help, Greg is now so comfortable with 
using SQL — and teaching Jim, Frank, and Joe how to 
use it — that he’s expanded Greg’s List to include local 
classified advertisements and forums as well. 


Thanks guys, I couldiVt have done 
it without you! Hey, Ive got a 
franchise available in your city... 
Lefs talk Greg's Lists! 


And the best news of all? It’s been such a success in 
Dataville that over 500 cities worldwide now have their 
own Greg’s Lists, and Greg is front-page news! 




rn 


VLWJiiy ^" 


顶 o© KBs© ―㈣ 3 版 © 碰 @ 胞 _ 

Franchises and Forums — 

Friends and relatives say fame hasn 5 t changed Greg a bit. 

By Troy Armstrong 

inqueryer staff writer 

^ m de it to the big time 

-l t i- tab ,e databasethatoffers match J^~^ a 

iyou ? dlike to join in the fun, visit: • 









^^ww.gregs-list.net 




•headfirstlab 


s.com 


i 


But most of all ， you crazy 观咖， h 請 f 肋⑽恤 ⑽! 


v e a t 9 ?l e9，S , LISt reac hed your town 

逋： 0 
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(ike last) SQL Cross 

Yes, it’s a sad day, you’re looking at the last crossword in 
the book. Take a deep breath, we’ve crammed this one full 
of keywords and commands to make it last longer. Enjoy! 



Across 

I. _gives users 

permission to SELECT, UPDATE, 
INSERT, and DELETE from the 
specified table. 

3. This function returns each unique 
value only once, with no duplicates. 

6. _tables won’t have duplicate 

data, which will reduce the size of 
your database. 

7. Granting a role WITH_ 

OPTION allows a user ito grant the 
role to someone else. 

II. _PASSWORD 

FOR ‘root’@’localhost’ = 
PASSWORD( 1 b4dclOwnZ , ); 

13. Values stored in CHAR or 
VARCHAR columns are known as 
these. 

16. Using_when you want 

to remove a privilege from a user 
will return an error if that user has 
granted privileges to anyone else. 


17. With an inner join, you’re 
comparing rows from two tables, but 

the_of those two tables doesn’t 

matter 

18. We can use a_-join to 

simulate having two tables. 

20. If changing any of the non-key 
columns might cause any of the 
other columns to change, you have a 
transitive_. " 

23. If the subquery stands alone and 

doesn’t reference anything from the 
outer query, it is a_subquery. 

24. This means that your data has 
been broken down into the smallest 
pieces of data that can’t or shouldn't 
be divided. 

25. To help you decide what steps 
in your SQL can be considered a 
transaction, remember the acronym 


26. A_OUTER JOIN takes all 

the rows in the left table and matches 
them to rows in the RIGHT table. 


27. A_subquery means that the 

inner query relies on the outer query 
before it can be resolved. 

Down 

1. You can control exactly what users 

can do to tables and columns with 
the_statement 

2. A_functional dependency 

means that a non-key column is 
related to any of the other non-key 
columns. 

4. You can only have one AUTO_ 

INCREMENT field per table, it has to 
be an_data type. 

5. A_KEY is a PRIMARY 

KEY composed of multiple columns, 
creating a unique key. 

8. You can find the largest value in a 
column with this function. 

9. Assigning this is a way you can 
group together specific privileges, 
and apply those to everyone in a 
group. 


10. Use these two words to 
alphabetically order your results 
based on a column you specify. 

12. The non-equijoin returns any rows 

that are not_. 

13. Use this clause in your update 
statement to change a value. 

14. A self-_foreign key is the 

primary key of a table used in that 
same table for another purpose. 

15. During a_, if all the 

steps can't be completed without 
interference, none of them should be 
completed. 

19. A subquery is always a single 
_statement. 

21. These joins only work if the 
column you’re joining by has the 
same name in both tables. 

22. A_constraint restricts what 

values you can insert into a column. 

24. Our table can be given new 
columns with the ALTER statement 
and COLUMN clause. 
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sql in review 






Your SQL Toolbox 

Congratulations, youVe 
completed Chapter 12! 


Take a minute and review the 


SQL security principles we 
just covered. For a complete 
list of tooltips in the book, see 
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you give -them. 
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(the last) SQL Cross Solution 
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thanks for visiting dataville! 


How about a ftrcg's List m your city? 



Wow. A Super Bowl 
commercial for Greg's List 
Ifs been a long journey, 
but look at me now! 


Use SQL on your own projects, and 
you too could be like frreg! 

We’ve loved having you here in Dataville. And we re sad to 

see you go, but there’s nothing like taking what you J ve learned and putting it to 
use in your own databases — we’re sure there are clowns that need tracking, 
or doughnuts that need testing, or [insert your name here]’s Lists that need 
creating wherever you are. There are still a few more gems for you in the back 
of the book, an index to read through, and then it’s time to take all these new 
ideas and put them into practice. We’re dying to hear how things go, so drop 
us a line at the Head First Labs web site, www.headfirstlabs.com, and let us 
know how SQL is paying off for YOU! 
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appendix i- le¥t9Vers 

參 

The Top Ten Topics + 
+ (we didn’t cover) 



Even after all that, there’s a bit more. There are just a few 

more things we think you need to know. We wouldn’t feel right about ignoring 
them, even though they only need a brief mention. So before you put the book 
down, take a read through these short but important SQL tidbits. 

Besides, once youYe done here, all that’s left is another two appendixes... and 
the index... and maybe some ads... and then you’re really done. We promise! 


this is an appendix 
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gui for your rdbms 


# 1. fret a ftUl for your RPPMS 

While it’s important to be able to code your SQL directly into a console, you know 
what you’re doing now. You deserve an easier way to create your tables and see the 
contents of them. 

Every RDBMS has some sort of graphical user interface associated with it. Here’s 
a brief rundown of the GUI tools available for MySQL. 


MySQL ^UI tools 

When you download MySQL, you can also download the MySQL GUI tools, and 
most importantly, MySQL Administrator. You can get the bundle directly from 
this page: 

http : //dev.mysql. com/downloads/gui-tools/5.0 .html 

It’s available for Windows, Mac, and Linux. The MySQL Administrator allows 
you to easily view, create, and modify your databses and tables. 


You’ll also like the MySQL Query Browser. There, you can type your queries and 
see the results inside the software interface, rather than in a console window. 


Results show 
up hcmc. 
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Other ^UI tools 

There are quite a few other options out there. We’ll leave it to you 
to pick the one you like best from these. There are many more not 
mentioned here, which you can easily find by doing a web search. 

For Mac, you might try GocoaMySQL: 

http : //cocoamysql.sourceforge.net/ 


m ^ sf 


冬 hour 


Hmh rrv ^ rpri . 


mamir 

■Opriwlirinh C^rdEr f iriU-r ^irnld 


UID 


：i fr~ 

! * f S«r 由 V Ml 1 




l^lknc _ 4^ 









Easily see the 

s-tv-u^tuve, V-UK> a 

av\d 

youir "table w'rth 
these bu*ttohs. 


If you need a web-based solution, try phpMyAdmin. This works well 
if you are using a web hosting account with MySQL on a remote 
web server. It’s not so good if you are using your local machine. More 
information can be found here: 

http : //www.phpmyadmin.net/ 

Here are a few more commonly used tools. Some are for PC only; your 
best bet is to visit the sites and read their latest release information to 
find out if they’ll work for you: 

Navicat offers a 30 day free trial here: 

http : //www.navicat.com/ 

SQLyog offers a free Community Edition here: 

http : //www.webyog.com/en/ 
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Reserved Words and Special Characters 

The SQL language consists of quite a few reserved keywords. It’s best to leave those words out of your 
database, table, and column names altogether. Even though you might like to name your new table “select ”， 
try to come up with something more descriptive, which doesn’t use the word “select” at all. If you must use 
a reserved keyword, try to use it with other words and underscores so as not to confuse your RDBMS. For 
your convenience, on the righthand page is a list of those reserved words you’ll want to avoid in your names: 

To further complicate matters, SQL has a list of non-reserved words that may become reserved in future 
releases of SQL. We won’t list those here, but you can find them in that RDBMS-specific reference book 
you should buy when you finish with this book. 


Special Characters 





Here’s a list of most of the characters SQL uses and what they’re used for. As with the reserved words, it’s 
best to avoid using these in your names, with the exception of the underscore (_J, which we encourage you 
to use in your names. In general, it’s best to avoid anything except letters and underscores in your table 
names. And numbers aren’t a great idea either, unless they are descriptive in some way. 


Returns all the columns in a table from a SELECT statement. 

Used to group expressions, specify the order in which to perform math operations, and to make function calls. 

Also used to contain subqueries. 

Terminates your SQL statements. 

Separates list items. Uses include the INSERT statement and the IN clause. _ These ave only wile ddV'ds 

Used to reference names of tables and used in decimal numbers. v/hc 的 used with L| sE- 

This is a wildcard that represents a single character in a LIKE clause. 

Another LIKE clause wildcard, this one stands in for multiple characters. 

The exclamation point stands for NOT. It’s used with comparisons in the WHERE clause. 

A pair of single quotes tells SQL that a string value is between them. 

You can also use a pair of double quotes the same way, although it’s better form to stick with single quotes. 

This is used to allow you to put a single quote into a text column of your table. 

In addition to using it for addition, you can also use the plus sign to join or concatenate two strings. 







Here’s a quick look at the mathematical operators: 




Addition 


And the comparison operators: 


Subtraction 



■II 


SoB 


!> 


!< 


<> 


Not greater than 


Not less tha 


Not equal 


Between two values, the asterisk 
acts as a multiplication symbol 




Greater than or equa 


Less than or equal 


Not equal 




Division 


I 


A 


Not covered in this book. Check 
your RDBMS、manual for info. 
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Reserved Words 


Its a Jood idea -fco 七 hvou# "these y/hc^cvcv- youVe givmg somethmg 

^ 3 s'mjlc-woirdl ho make suv-c you 狀⑶’七 usmj or\c o( them. 


A 

B 

C 

D 

E 

F 

G 

H 

1 

J 

K 

L 

M 

N 

O 

P 

Q 

R 

S 

T 

U 

V 

W 

X 

Y 

Z 


ABSOLUTE ACTION ADD ADMIN AFTER AGGREGATE ALIAS ALL ALLOCATE ALTER 
ASC ASSERTION AT AUTHORIZATION 


ANY 


ARRAY AS 


BEFORE BEGIN BINARY BIT BLOB BOOLEAN BOTH BREADTH BY 


CALL CASCADE CASCADED CASE CAST CATALOG CHAR CHARACTER CHECK CLASS CLOB CLOSE COLLATE 
COLLATION COLUMN COMMIT COMPLETION CONNECT CONNECTION CONSTRAINT CONSTRAINTS 
CONSTRUCTOR CONTINUE CORRESPONDING CREATE CROSS CUBE CURRENT CURRENT 一 DATE 
CURRENT 一 PATH CURRENT—ROLE CURRENT 一 TIME CURRENT 一 TIME STAMP CURRENT 一 USER CURSOR CYCLE 

DATA DATE DAY DEALLOCATE DEC DECIMAL DECLARE DEFAULT DEFERRABLE DEFERRED DELETE DEPTH 
DEREF DESC DESCRIBE DESCRIPTOR DESTROY DESTRUCTOR DETERMINISTIC DICTIONARY DIAGNOSTICS 
DISCONNECT DISTINCT DOMAIN DOUBLE DROP DYNAMIC 


EACH ELSE END END— EXEC EQUALS ESCAPE EVERY EXCEPT EXCEPTION EXEC EXECUTE EXTERNAL 


FALSE FETCH FIRST FLOAT FOR FOREIGN FOUND FROM FREE FULL FUNCTION 


GENERAL GET GLOBAL GO GOTO GRANT GROUP GROUPING 


HAVING HOST HOUR 


IDENTITY IGNORE IMMEDIATE IN INDICATOR INITIALIZE INITIALLY INNER INOUT INPUT INSERT 
INT INTEGER INTERSECT INTERVAL INTO IS ISOLATION ITERATE 


JOIN 


KEY 


LANGUAGE LARGE LAST LATERAL LEADING LEFT LESS LEVEL LIKE LIMIT LOCAL LOCALTIME 
LOCALTIMESTAMP LOCATOR 


MAP MATCH MINUTE MODIFIES MODIFY MODULE MONTH 

NAMES NATIONAL NATURAL NCHAR NCLOB NEW NEXT NO NONE NOT NULL NUMERIC 


OBJECT OF OFF OLD ON ONLY OPEN OPERATION OPTION OR ORDER ORDINALITY OUT OUTER OUTPUT 


PAD P, 
PRESE 


ARAME 
: RVE P 


ETER PARAMETERS PARTIAL PATH POSTFIX PRECISION PREFIX PREORDER PREPARE 
PRIMARY PRIOR PRIVILEGES PROCEDURE PUBLIC 



READ READS REAL RECURSIVE REF REFERENCES REFERENCING RELATIVE RESTRICT RESULT RETURN 
RETURNS REVOKE RIGHT ROLE ROLLBACK ROLLUP ROUTINE ROW ROWS 


SAVEPOINT SCHEMA SCROLL SCOPE SEARCH SECOND SECTION SELECT SEQUENCE SESSION 

SESSION 一 USER SET SETS SIZE SMALLINT SOME SPACE SPECIFIC SPECIFICTYPE SQL SQLEXCEPTION 

SQLSTATE SQLWARNING START STATE STATEMENT STATIC STRUCTURE SYSTEM 一 USER 


TABLE TEMPORARY TERMINATE THAN THEN TIME TIMESTAMP TIMEZONE 一 HOUR TIME ZONE 一 MINUTE TO 
TRAILING TRANSACTION TRANSLATION TREAT TRIGGER TRUE 


UNDER UNION UNIQUE UNKNOWN UNNEST UPDATE USAGE USER USING 
VALUE VALUES VARCHAR VARIABLE VARYING VIEW 


WHEN WHENEVER WHERE WITH WITHOUT WORK WRITE 



YEAR 


ZONE 
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ANY, ALL, and SOME 


哎 ALL, ANY, awd SOME 

There are three keywords that come in very handy with subqueries. 
These are ALL, ANY, and SOME. They work with comparison operators 
and sets of results. Before we get to those, let’s take a quick peek back at 
the IN operator we talked about in Chapter 9: 


SELECT name , rating FROM restaurant— ratings 
WHERE rating IN 

(SELECT rating FROM restaur ant 一 ratings J^* IS S ub«\ucvy vctuvhs vatmjs beW ⑶ 

WHERE rating > 3 AND rating < 9) ; ^ d ，一 m 七 Wis dasc, 1 ar\A ^ 


restaurant ratings 


name 

rating 

Pizza House 

3 

The Shack 

7 

Arthur’s 

9 

Ribs ’n’ More 

5 


This query returns the name of any restaurant with the same rating as 
the result of our subquery in the set in parentheses. Our results will be: 

The Shack and Ribs ’n’ More. 


Using ALL 


Now consider this query: 


SELECT name , rating FROM restaurant— ratings 
WHERE rating > ALL 

(SELECT rating FROM restaurant—ratings 
WHERE rating > 3 AND rating < 9); 

This time we’re going to get any restaurants with a higher rating than 
all of the ratings in our set. Our result here will be Arthurs. 

Here’s a query with <: 


SELECT name , rating FROM restaurant_ratings 
WHERE rating < ALL 

(SELECT rating FROM restaurant—ratings WHERE 
rating > 3 AND rating < 9); 

The query above will return Pizza House. We can also use >= and 
<=with ALL. The query below will give us both The Shack and 
Arthurs. We get the ratings greater than any in our set, as well as any 
that equal the largest one in our set, which is 7 : 


Greater titan ALL 

iincts any values larger 
titan tke tiggest value 
in tke set. 


Less tkan ALL lincts 


any values smaller 
tkan tke smallest 
value in tke set. 


SELECT name , rating FROM restaurant—ratings 
WHERE rating >= ALL ^ -- ^ . 

(SELECT rating FROM restaurant—ratings 卜 1 va ( ucs ou\r set, o\r c<\ual h> the 

WHERE rating > 3 AND rating < 9); 


highest result -P\rom oulr set will be 
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Using ANY 


ANY evaluates as true if ANY of the set matches the condition. Take the 
following example: 

SELECT name , rating FROM restaurant_ratings 
WHERE rating > ANY 

(SELECT rating FROM restaurant—ratings WHERE 
rating > 3 AND rating < 9); 


We can read this as: select any rows where the rating is greater than any 
of (5, 7). Since The Shack has a rating of 7, which is greater than 5, it 
is returned. And Arthurs with a rating of 9 is also returned. 


Greater titan ANY 
lincts any values larger 
titan tke smallest 
value in tke set. 


Less titan ANY lincts 
any values smaller 
tkan tke largest value 
in tke set. 


Using SOME 

SOME means the same thing as ANY in standard SQL syntax, and in 
MySQL. Check your flavor of RDBMS to confirm that it works that 
way for you. 
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# 4. More ow Pata Types 

You know the most common data types, but there are a few details that 
can help you fine-tune your columns even more. Let’s take a closer look at 
some new types, and a closer look at some that you’ve already been using. 

BOOLEAN 

The boolean type allows you to store 'true', 'false', or it can be left NULL. 

It’s great for any sort of true/false column. Behind the scenes, your 
RDBMS is storing a 1 for true values, and a 0 for false values. You can 
insert 1 or ’true’，0 or ’false’. 

INT 

We’ve used I NT throughout the book. I NT can hold values in the range 
0 to 4294967295. That’s if you only want to use positive values, and it’s 
what is known as an unsigned integer. 

If you want to use negative and positive values in your integer, you 
need to make it a signed integer. A signed integer can hold values from 
—2147483648 to 2147483647. To tell your RDBMS that you want your 
I NT signed, use this syntax when you create it: 

INT(SIGNED) 


Other INT types 

You already know INT, but the two types SMALLINT and BIGINT 
fine-tune it a bit. They specify a maximum number that can be stored. 

The ranges of values they can store vary according to your DBMS. 
MySQL ranges are: 



signed 

unsigned 

SMALLINT 

-32768 to 32767 

0 to 65535 

BIGINT 

-9223372036854775808 to 

9223372036854775807 

Oto 18446744073709551615 


MySQL takes it a step farther and adds these types at well: 



signed 

unsigned 

TINYINT 

-128 to 127 

0 to 255 

MEDIUMINT 

-8388608 to 8388607 

Oto 16777215 
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PATE and TIME types 


Here’s a rundown of the format in which MySQL stores your date and time 
data types: 


DATE 

DATETIME 

TIMESTAMP 

TIME 


YYYY-MM-DD 

YYYY-MM-DD HH:MM:SS 

Y Y Y YMMDDHHMMS S 

HH:MM:SS 


some dates 


a_date 

2007-08-25 22:10:00 
1925-01-01 02:05:00 


When you SELECT a date or time type, you can modify what your RDBMS returns. 
Functions to do this vary by RDBMS. Here’s an example of the MySQL function 


DATE—FORMAT() 

Suppose you had the column, a_date: 


/ Fov-rwat s-t\r*mgs must be Quoted- 


SELECT DATE FORMAT (a date, ' %M %Y' ) FROM some dates 


The %M and %Y tell the function how you want to format the dates. Here’s what your 
results would look like: 


a date 


August 2007 


January 1925 


We don’t have room here to go into all the formatting options; there are a huge 
number of them. But with them, you can get exactly what you need from your 
date and time fields, without having to see what you don’t need. 
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Temporary tables 


We’ve created lots of tables in this book. Each time we create a table, our RDBMS stores 
the structure of that table. When we insert data into it, that data is stored. The table and 
the data in it are saved. If you sign out of your SQL session in your terminal window or 
GUI software, that table and the data in it will still exist. The data stays around until you 
delete it; the table persists until you drop it. 


SQL offers another type of table, known as a temporary table. A temporary table 
exists from the time you create it until you drop it, or until the user session ends. By 
session we mean the time you are signed in to your account until you sign out or end 
your GUI program. You can also drop it explicitly with the DROP statement. 


Reasons you might want a temporary table: 

♦ You can use it to hold intermediate results — for example, performing some 
mathematical operation on a column, the results of which you will need to reuse 
during the session, but not the next session. 

♦ You want to capture the contents of a table at a particular moment. 

♦ Remember when we converted Greg’s List from one table to many? You can create 
temporary tables to help you restructure your data, and know that they’ll go away 
when you’re finished with your session. 

♦ If you eventually use SQL with a programming language, you can create temporary 
tables as you gather data, then store the final results in a persistent table. 


Create a temporary table 


The syntax to create a temporary table in MySQL is simple; you add the keyword 


TEMPORARY: 


CREATE TEMPORARY TABLE 



some—id INT, 
some data VARCHAR(50) 


temp—table 

tv wo\ra temporary \s 

ody tiling wc t\ttd -to add. 


A temporary table shortcut 

You can create your temporary table from a query like this: 



Temporary 
table-creation 
syntax varies 
greatly by 
RDBMS 


Make sure to check your 
RDBMS’s documentation for 
this feature. 


CREATE TEMPORARY TABLE my 一 temp 一 table AS . 

SELECT * FROM my 一 permanent 一 table ; 

一 /\r>y <\ucv-y you like 50 i\\t AS. 
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# 6. Cast your data 

Sometimes you have one type of data in a column, but you want it to be a different data 
type when it comes out. SQL has a function called CAST () that can take data of one 
type and convert it to another. 

The syntax is: 

CAST(your—column, TYPE) 

TYPE can be one of these: 

CHAR() 

DATE 

DATETIME 

DECIMAL 

SIGNED [ INTEGER] 

TIME 

UNSIGNED [ INTEGER] 

Some situations where you might want to use CAST!) 

Convert a string with a date into a DATE type: 

SELECT CAST ('2005-01-01' AS DATE) ; 

Convert an integer to a decimal: 

Tiic 2 - bedomes 

SELECT CAST (2 AS DECIMAL) ; ^ _ 〆 七 dermal % 00. 

Some other places you can use CAST () include the value list of an INSERT statement 
and inside the column list of a SELECT. 

You can't use CASTO w these situations 

* Decimal to integer 

* TIME, DATE, DATETIME, CHAR to DECIMAL, or INTEGER. 
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# 7. Who are you? What time is it? 

Sometimes you might have more than one user account on your RDBMS, each 
one with different permissions and roles. If you need to know which account you 
are currently using, this command will tell you: 

SELECT CURRENT 一 USER; 

This will also tell you what your host machine is. If your RDBMS is on the same 
computer as you are on, and you’re using the root account, you’ll see this: 

root@localhost 

You can get the current date and time with these commands: 


File 

Edit Window Help 

1 

> 

SELECT CURRENT 一 DATE; 


+ - 

- + 


1 

CURRENT 一 DATE | 


+ - 

- + 


1 

2007-07-26 | 


+ - 

- + 


1 

row in set (0.00 sec) 



File 

Edit Window Help 

1 

> 

SELECT CURRENT 一 TIME; 


+ - 

- + 


1 

CURRENT 一 TIME | 


+ - 

- + 


1 

11:26:48 | 


+ - 

- + 


1 

row in set (0.00 sec) 



I File Edit Window Help ■ 


SELECT CURRENT 一 USER; 

+- + 

I CURRENT 一 USER | 

+- + 

I root@localhost | 

+- + 

1 row in set (0.00 sec) 
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leftovers 


# 8. Useful numeric fuwctiows 

Here’s a rundown of functions that work with numeric data types. 
Some you’ve seen already: 




ABS(x) 

Returns the absolute value of x 

query 

result 

SELECT ABS(-23); 

23 

ACOS(x) 

Returns the arccosine of x 

SELECT ACOS(0); 

1.5707963267949 

ASIN() 

Returns the arcsine of x 

SELECT ASIN(O.l); 

0.10016742116156 

ATAN(x,y) 

Returns the arctangent of x and y 

SELECT ATAN(-2,2); 

-0.78539816339745 

CEIL(x) 

Returns the smallest integer that is greater than or equal to x. The return value 
will be a bigint. 

SELECT CEIL(1.32); 

2 

COS(x) 

Returns the cosine of x in radians 

SELECT COS(1); 

0.54030230586814 

COT(x) 

Returns the cotangent of x 

SELECT COT(12); 

-1.5726734063977 

EXP(x) 

Returns the value of e raised to the power of x 

SELECT EXP(-2); 

0.13533528323661 

FLOOR(x) 

Returns the largest integer that is less than or equal to x 

SELECT FLOOR(1.32); 

1 

FORMAT (x,y) 

Converts x to a formatted text string rounded to y decimal places 

SELECT FORMAT(3452100.50,2); 

3,452,100.50 

LN(x) 

Returns the natural logarithm of x 

SELECT LN(2); 

0.69314718055995 

LOG (x) and 
LOG(x,y) 

Returns the natural logarithm of x, or with two parameters, returns the log of y 
for base x 

SELECT LOG(2); 

0.69314718055995 

SELECT LOG(2,65536); 

16 


► Continues on tire next pa^e. 
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more numeric functions 


# 8. Useful numeric fuwctiows (continued) 


numeric function 


PI() 


RADIANS (x) 


RAND() 


ROUND (x) 


SQRT(x) 


what does it do? 




Returns the remainder of x divided by y 


query 


SELECT MOD(249,10); 


Returns the value of 


SELECT PI(); 


result 



E 


.141593 




Returns the value of x raised to the power o 


SELECT POW(3,2); 


Returns x converted from degrees to radians 


(45); 


Returns a random floating-point value 


SELECT RAND(); 


Returns the value of x rounded to the nearest integer 


SELECT 


.78539816339745 


•84655920681223 



SELECT 


SELECT 




-.34); 


-1.34); 




Returns the value of x rounded to y decimal places 


SELECT : 


SELECT : 


SELECT : 


(1.465, 


(28.367, -1); 


Returns 1 when x is positive, 0 when x is 0, or -1 when x is negative 


SELECT SIGN (-23); 




Returns the sine of x 


SELECT SIN(PI()); 


E 


..2246063538224e-16 



Returns the square root of x 


SELECT SQRT(100); 


Returns the tangent of x 


(PIO )； 


Returns the number x truncated to y decimal places 


SELECT TRUNCATE 


-1.2246063538224e-16 
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# 9. Indexing to speed things up 

You know all about primary key and foreign key indexes. Those types of indexes are great 
for tying multiple tables together and enforcing data integrity. But you can also create 
indexes on columns to make your queries faster. 

When a WHERE is done on an unindexed column, the RDBMS starts from the beginning 
of that column and works its way through, one row at a time. If your table is huge, and 
we mean 4 million rows huge, that can begin to take perceptible time. 

When you create an index on a column, your RDBMS keeps additional information 
about the column that speeds that searching up tremendously. The additional information 
is kept in a behind-the-scenes table that is in a specific order the RDBMS can search 
through more quickly. The trade-off is that indexes take up disk space. So you have to 
consider creating some columns as indexes, the ones you’ll search on frequently, and not 
indexing others. 

Here’s how it works: 

First, figure out which columns in your table it makes the most sense to index. For 
example, imagine we have a huge table, all—contacts, which we’ll frequently be 
searching for names. We will be using the columns last—name and first—name 
frequently in our searches. We’ve noticed that our queries are taking a a bit of time to 
execute, and we need to speed them up. 

In MySQL, we can use an ALTER statement to add an index called all—contacts—names: 

ALTER TABLE all—contacts 

ADD INDEX all—con tacts 一 names (las t_name, first_name); 

We can also index those columns like this: 

CREATE INDEX all 一 contacts 一 names 

ON all—contacts (last—name, first 一 name); 

An interesting effect of the all_contacts—names index is that when you perform a 
query on the original table (e.g., SELECT * FROM all_contacts) the rows will be 
alphabetically ordered by last—name and sub-ordered by first—name without you 
specifying an order. 


Indexes on table columns can speed up 
searckes, tut take up extra disk space. 
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indexing table columns 


# 9. Indexing to speed things up (continued) 

When you set up your index, you can use the DESC keyword if you would prefer a column 
in reverse order. It doesn’t make much sense to use it in this example, but if you were 
indexing numeric values and wanted the largest first, you might find it useful. Imagine 
a table with sales results; you could create an index on a total 一 sales column called 
sales—results: 

CREATE INDEX big 一 sales 

ON sales 一 results (total 一 sales DESC); 

You can also use the keyword UNIQUE when you create an index. It will reduce your 
result set to just the unique values in the columns in the indexes: 

CREATE UNIQUE INDEX big 一 sales 

ON sales 一 results (total 一 sales); 

Should you find that you no longer need an index, you should get rid of it, or drop it. 
Unfortunately, nearly every DBMS has a different syntax for dropping your indices. To do 
this in MySQL, you use this syntax: 

ALTER TABLE all_contacts 
DROP INDEX all contacts names; 
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# 10.2-miwute PHP/MySQL 

Before we leave, let’s take a very quick look at how PHP and MySQL can interact together 
to help you get your data on the Web. This is only a tiny taste of what you can do, and 
you should certainly read more about this. 

This example assumes you are somewhat familiar with PHP. And we know you’re 
comfortable writing queries at this point. The code below connects to a database named 
gregs_list and selects all the first and last names of people in the my_contacts 
table. The PHP code takes all that data from the database and stores it in an array. The 
last part of the code prints all the first and last names on a web page: 


<?php 

$conn = mysql 一 connect( n localhost n , n greg n , n gr3gzpAs n ); 
if (!$conn) 

{ 

die('Did not connect : ▼ . mysql—error()); 

} 

mysql_select_db ( n my_db" , $conn); 

$result = mysql—query ("SELECT first—name, last—name FROM my_contacts"); 

while ($row = mysql__fetch_array ($result)) 

{ 

echo $row[' first 一 name ' ] . ’ . $row[' last_name ']; 

echo "<br />"; 

} 

mysql 一 close($conn); 

?> 

We’ll save this file as gregsnames . php on a web server. 
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PHP/MySQL from 10,000 feet 


A closer look at each line 


<?php 

This first line tells the web server that PHP code follows. 

$conn = mysql 一 connect( n localhost n , n greg n , n gr3gzpAs M ); 

To connect to gregs—list, we have to tell the web server where our RDBMS is located, what our username is, and 
what our password is. We create a connection string with this information, and we name it $conn. The PHP function 
mysql_connect () takes that info and reaches out to our RDBMS to see if it can communicate with it. 

if (!$conn) 

{ 

die('Did not connect : ' . mysql—error()); 

} 

If it didn’t succeed, PHP will send us a message telling us why it couldn’t connect to the RDBMS, and the PHP will 
stop being processed. 

mysql_select_db ("my_db n , $conn); 

Okay, so our connection to the RDBMS works. We now have to tell the PHP which database we’re interested in. We 
want to USE our favorite database, gregs_list. 

$result = mysql 一 query ("SELECT first 一 name, last—name FROM my_contacts n ); 

We’ve got our database selected, and we’re connected, but we have no query. We write one and use the 

mysql query () function to send it to the RDBMS. All the rows returned get stored in an array named $result. 

while ($row = mysql—fetch 一 array ($ re suit)) 

{ 

Now we use PHP to get all those rows out of $ result and on to the web page. This is done by a while loop, which 
goes through, one row at a time, until it reaches the end of the data. 

echo $row['first 一 name'] . " " . $row['last_name']; 

echo、'<br />’’ ； 

} 

These two PHP echo statements write the first and last name of each row to the web page. An HTML <br> tag is 
inserted between each line. 

mysql 一 close($conn); 

When we finish writing all the names, we close the connection to the RDBMS. It’s just like logging out of your terminal. 



Finally, we end the PHP script. 
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appendix ii ： MySQL fnstallcition 


% 

^Try it out for yourself 





Who knew there was an 
entire RDBMS down here? 
I may never come back up. 


All your new SQL skills won’t do you much good 
without a place to apply them. This appendix contains 
instructions for installing your very own MySQL RDBMS for you to work with. 
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try out MySQL for yourself 


fret started, fast! 

Because it’s no fun to have a book on SQL without being able to try it out for 
yourself, here’s a brief introduction to installing MySQL on Windows and Mac 
OS X. 〜 


NOTE: This section covers Windows 2000, XP，or Windows 
Server 2003, or other 32-bit Windows operating system. 
For Mac, it applies to Mac OS X 10.3.x or newer. 


We’ll take you through the downloading and installing of MySQL. The official 
name for the free version of the MySQL RDBMS server these days is 

MySQL Community Server. 


Iwstructiows and Troubleshooting 

The following is a list of steps for installing MySQL on Windows and Mac OS X. 

This is not meant to replace the excellent instructions found on the MySQL web 
site, and we strongly encourage you to go there and read them! For much 
more detailed directions, as well as a troubleshooting guide, go here: 

‘細 vcvsioh ^.0 OY hCwcv . 

http : //dev.mysql.com/doc/refman/5•0 / en/windows - ins tallation.html 


You’ll also like the MySQL Query Browser we talked about on pages 526—527. 
There, you can type your queries and see the results inside the software interface, 
rather than in a console window. 
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MySQL installation 


Steps to Install MySQL on Windows 

❶ Go to: 

http : / /dev.mysql. com/downloads/mysql/5.0 .html 

and click on the MySQL Community Server download button. 
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:: bvr<i^ l±i lUjifri x 


❺ 


Choose Windows from the list. 
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installing MySQL on windows 


Pownload your installer 

Windows ZIP/Setup . EXE option because it includes an installer that 
greatly simplifies the installation. Click on Pick a Mirror. 


o 


Under Windows downloads, we recommend that you choose the 


o 

o 



Windows ZIP/3etup.EXE xB6 


Make suv-c 
you 七 he 
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You’ll see a list of locations that have a copy you can download; choose the 
one closest to you. 

When the file has finished downloading, double-click to launch it. At this 
point, you will be walked through the installation with the Setup Wizard. 
Click the Next button. 



JJ/Vh you've double - didked the 
-Pile ahd the Setup iViz^v-d dialoa 
a PP^^ ^ the H butU. 
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MySQL installation 


Pick a destination folder 



You’ll be asked to choose Typical, Complete, or Custom. For our purposes 
in this book, choose Typical. 

You can change the location on your computer where MySQL will be 
installed, but we recommend that you stay with the default location: 

C : \Program Files\MySQL\MySQL Server 5.0 

Click the Next button. 



Click "Install" and you're done! 


O You’ll see the “Ready to Install” dialog with the Destination Folder listed. 

If you’re happy with the destination directory, click Install. Otherwise, go 
Back, Change the directory, and return here. 


Click Install. 
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installing MySQL on Mac OS X 


Steps to Install MySQL on Mac OS X 

If you are running Mac OS X Server, a version of MySQL should 
already be installed. 

Before you begin, check to see if you already have a version installed. 

Go to Applications/Server/MySQL Manager to access it. 


❶ Go to: 

http : / /dev.mysql. com/downloads/mysql/5.0 .html 

and click on the MySQL Community Server download button. 
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MySQL installation 


❺ 


Choose Mac OS X (package format) from the list. 


❺ 

O 

❺ 










LHnifin4r ig^i VrC^L nmm 
_ Inf rvtai mfii: jne 

SiiiKfU 1 lira ■ 


Qm^nWVf Sfrsw - Gwwlly 

iiMKpppr^iif ■- c 

i%i if !ivi«rnmicr d^Im iMti- j 
_ifrv_ I 


AV#lWli(C^ 

^rVl a riri'h>ai.^aMI •: 豔 《1 + f Jj__ ETr^iLASi 

^vma ㈣ kKhilwibpvnfciirita rv [_ 

LT.，nni b^rw ik^h- n«ii^9 - ■ fr-pi■S hki.'I f ^hwhIiiui. IhM 蝴 piIhihi nbi^wF" 

p^fDf PV QiUiTi ^M¥ 

Ti^Zl^. ™ tiMrmc hiEi h 叫個 h mt 3 ti jj^^aMi fc.i paaf^i 切 aj 

麵 ..1«! 』 alii^ _ ■■ jra^ivE "Bi 1 驪 r hb vr^B-al^i irudj^u Iw p I ihpji^r 1 



V® u II ^ 3 VC "to s^v-oll 
dowh -to get -to i-t/ 



Choose the appropriate package for your Mac OS X version. 
Click on Pick a Mirror. 


You’ll see a list of locations that have a copy you can download; choose the 
one closest to you. 

When the file has finished downloading, double-click to launch it. When you’ve 
installed MySQL, go look at the online documentation for how to access your install 
using the query browser we talked about on pages 526—527. 

But if you’re in a hurry, here’s a quick way in using the Terminal. 

You can now open a Terminal window on your Mac and type: 

shell> cd /usr/local/mysql 
shell> sudo ./bin/mysqld_safe 

(Enter your password, if necessary) 

(Press Gontrol-Z) 

shell> bg 

(Press Control-D or enter exit to exit the shell) 
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appendix in ： tools roundup 

% 

^All your new SQL tools # 



Here are all your SQL tools in one place for the 
first time, for one night only (kidding)! This is a 

roundup of all the SQL tools we’ve covered. Take a moment to 
survey the list and feel great — you learned them all! 
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Symbols to B 


Symbols 

=<><><=>= 

You vc ^o*t a whole buhdh o-f equality dhd me^uali-ty 
opera-bov-s a*t your disposal. 

Chapter 2 

A 

ALTER with CHANGE 

Lets you bo*th y\^c a^d daia -type o-f 

C^is-tm^ dolurmh. 

Chapter 5 

ALTER with MODIFY 

Lets you jus*t -the daia *typc o-f ar^ c^istm^ 

dolumh> 

Chapter 5 

ALTER with ADD 

Lets you add a -to your *table m -the order you 

dhoosc. 

Chapter 5 

ALTER with DROP 

Lets you dvop a dolunrm -from your *table. 

Chapter 5 

ALTER TABLE 

Lets you *the your -bdble 3hd rbs errtive 

s*brud*ture while rc*ta*m*m^ *thc dd*bd mside o*f i 七 . 

Chapter 5 


AND and OR 

W\{\\ ANP 3r\d OR, you dombihC your dohdrbiohal 
s*t3*tci^cy\*ts *m your W/ttERE abuses -for r^ovc predisioh. 

Chapter 2 

ATOMIC DATA 

Pa*t3 m your dolurmhs is atomic i-f i*t’s \> ccy \ broken dowh 
*m*to -the s^allcs-t picdcs *tha*t you ^ccd. 

Chapter 4 

ATOMIC DATA RULE 1 

Atomic dd-ba da^*t have several bits o-f -the sa^e -type 
of dd*td'm *thc sa^e dolunrm. 

Chapter 4 

ATOMIC DATA RULE 2 

Atomic data da^*t have multiple dolunrms wi*th *thc sa^e 
type of data. 

Chapter 4 

AUTO 一 INCREMENT 

used m your dolunrm dedavatioh, *tha 七 dolunrm y/ill 
au'boinna'biddlly be ^ivcy\ a unique m-tc^cv value eadh -ti^c 

dr\ INSERT dorminndhdi is pc\r-fo\rinacdi. 

Chapter 4 

AVG 

Returns *thc average value m 3 humcrid dolur^h. 

Chapter 6 

B 

BETWEEN 

Lrb you selcd-t ra^^cs o-f values. 

Chapter 2 
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c 

CHECK CONSTRAINTS 

Use -these *bo or\ly allow spedi-fid values -to be mscvtcd 
or updated *m a table. 

Chapter 11 

CHECK OPTION 

Use *this whch uf>dd*bdble view *to -forde dll 

msc\rb diY\d updates -to satisfy a 1/VttERE clause'm -the 
view. 

Chapter 11 

COMMA JOIN 

The sa^e as a CROSS JOIN, e%dcp*t a dormnna is 
used ms-tcad c^f -the keywords CROSS JOIN. 

Chapter 8 

Composite key 

This is a primary key made up multiple dolunrms 
whidh Create a ur\i<\uc key value. 

Chapter 7 

COUNT 

*tdl you how rows a SELECT ^ucry 
wi*thou*t you *bo see *thc rows. COUhlT rc*tu\rhs a 

sm^lc ih-tc^CV value- 

Ghapter 6 

CREATE TABLE 

S*ta\rb up your -table, bu 七 you’ll also r\ccd *to 

khow your COLUMN MAMB£ a^d DATA T^PK. You 
should have worked -these ou*t by a^alyzih^ -the k*md o^ 
da*bd you II be pu-ttmg *m your table. 

Chapter 1 


CREATE TABLE AS 

Use -this *to Create a -table -from -the results 

of ar\y SELECT s*ta*tc^cr\*t. 

Chapter 10 

CREATE USER 

S*ta*tc^Ch*t used by some RDBMSs *tha*t lets you 
drca*tc d user ar\d ^ivc hirm a password. 

Chapter 12 

CROSS JOIN 

Returns every row -from oy\c -table Crossed y/i*th every 
row -from -the sedohd -bdble- ^r\owr\ by mahy o*thcv 
hdmes 'mdludm^ C^vtcsia^ Jo*m dr\d No Jo*m. 

Chapter 8 

D 

DELETE 

This is your *bool -for dclrtmj vows o-f dd'bd -from your 
■table. Use i*t wi*th d iVttERE clause *bo pvcdisely pmpom 七 
■the rows you w3r\*t *bo remove. 

Chapter 3 

DISTINCT 

Returns eddh uhi'ue value o^ly or\dc, wi*th y\o duplicates. 

Chapter 6 

DROP TABLE 

Lets you dele*be a -table i-f you make a mistake, bu 七 
you’ll Y\ttd *bo do 七 his before you s^3\r 七 us*m^ INSERT 
s*ta*tc^ch*b whidh lc*t you add *thc values -for 
dolumnh. 

Chapter 1 
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Etol 


E 

EQUIJOIN and NON-EQUIJOIN 

Bo*th arc \y\y\Ct jorns. The c^u'yoih returns rows *tha*t 
arc e^udl ； dhd *thc hoh—c^uijom returns rows *tha*t 

arc y\o*t c<\ual. 

Chapter 8 

Escape with ' and \ 

Escape ou 七 apos^vophes *m your dd*td y/i*th 
c%*tva apos*tv*ophc o\r backslash'm -fror\*t o-f i*t- 

Chapter 2 

EXCEPT 

Use -this keyy/ord *bo rc*tu\rh o^ly values *tha*t avc *m -the 
-fi\rs*t ^ucry BUT hlOT *m *thc se6or\d ^ucry. 

Chapter 10 

F 

FIRST NORMAL FORM (INF) 

Eddh row c4 - da 七 a mus*t dojrrtam a*bomid values, a^d eddh 
row o-f dd*bd r«us*t have d Uhi^uc idch*ti-ficv. 

Chapter 4 

Foreign Key 

A dolurmh'm d *bdble *th3*t vc-fcvcr\dcs -the primciry key o-f 

aho*thcr table. 

Chapter 7 


G 

GRANT 

This s*ta*tci^eh*t lets you dorrbrol c%3d*tly wha*t users ddh 
do *to -tables a^d dolumhs based oy\ -the pyivilc^cs you 
give *thcm. 

Chapter 12 

GROUP BY 

CohSolida*tcs rows bdsed oy\ d dommoh dolurmh. 

Chapter 6 



INNER JOIN 

jo*m *tha*t dombihes *thc records -fyom *two -tables 
us'm^ some dohdi*tior\. 

Chapter 8 

Inner query 

A ^uevy 'mside aho*thcv ^ucry. Also khowh as a sub^ucry. 

Chapter 9 

INTERSECT 

Use -this kcyy/o\rd *bo re*tu\rh ohly values *tha*t avc *m -the 
-fi\rs*t ^ucry ANP also m -the sedohd ^ucry. 

Chapter 10 

IS NULL 

Use -this *to Create a doy\di*tioh *to test -for 七 ha 七 pesky 
NULL value. 

Chapter 2 
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LEFT OUTER JOIN 

A LEFT OUTBR JOlhl takes all the rows m the \ch 
-table a^d ma*tdhcs {hem to rows'm -the Rl^ttT -table. 

Chapter 10 

LIKE with % and _ 

Use L|KE wi*th wildcards *bo search *throu ⑼ pavts 
of s-tvmjs. 

Chapter 2 

LIMIT 

Le*ts you spedi-fy c%ad*tly how mahy rows *bo rc*tu\rh, 
dhd whidh row *bo s*t3\rt wi*th- 

Chapter 6 

M 

Many-to-Many 

Two -tables avc doy\r\Cd*tcd by d jur\d*tioh *tablc, allow'm^ 
你為的丫 rows *m *thc -fivs-t *to may rows m 

sedohd, ar\d vide versa. 

Chapter 7 

MAX and MIN 

Return lav^cst value m 3 dolum^ wi*th M/\X 
■the s^allcs-t wi*th A1 |/n/. 

Chapter 6 


K 

NATURAL JOIN 

m^cr jo'm *tha*t leaves of-f *thc {{ 0ht ，f disuse. |*t or\ly 
y/orks i-f you arc *bwo -tables *th3*t hdve *thc same 

dolurmh r\dnr\C- 

Chapter 8 

Noncorrelated Subquery 

A sub<\ucry whidh stands alor^e BY\d docs^t vc-fcrchdc 
-rv-om ou*tcv ^ucry. 

Chapter 9 

NON-UPDATABLE VIEWS 

\/icws 七 da^*t be used -to INSERT or UPDATE 

da*ta m -the base -table. 

Chapter 11 

NOT 

NOT lets you your results yt -the opposite 

values. 

Chapter 2 

NULL and NOT NULL 

You II also heed bo hdve dh idea whidh dolunrms should 
ho*t addep 七 NULL values -bo help you sor 七 and search 
your da*ta. Y^ull ^ccd -to srt dolu^hs -to NOT 
NULL wheh you drca*tc your -tsblc. 

Chapter 1 
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O to S 


Schema 


0 

One-to-Many 

A v*ow *m or\c -table ddh have mahy rows *m a 

sedohd -table) bu*t *thc sedohd -table ^ay o^ly have oy\c 

row *m 七 he -fi\rs*t- 

Chapter 7 

One-to-One 

E%ad*tly oy\c vow of a parc^-t table is rcla-tcd -to or\c 
row of a dhild -table. 

Chapter 7 


ORDER BY 


Alph3bc*tidally orders your results based a dolumh 
you spedi-fy. 

Chapter 6 


Outer Query 

A ^uevy whidh doh*ta*ms irmev ^ucry or sub^ucry. 

Chapter 9 


P 

PRIMARY KEY 

A dolunrm or sc*t o-f dolumr\s *tha*t uhi^udy idcr\*ti-fics a 
row of da*bd'm a -t^blc. 

Chapter 4 

RIGHT OUTER JOIN 

A Rl^ttT OUTER JOIN takes all *thc rows m 七 he riglvt 
-bdble dhd ma*t^hcs *thcr« *to rows *m LEFT -table. 

Chapter 10 


h dcsdrip*tioh -the da*ta \y\ your database alo^ 
wi*th ar\y o*thcv vcla*tcd objcd*b ar\d *thc way *thcy all 
dojrmcd*t. 

Chapter 7 

Second Normal Form (2NF) 

Your iable mus*t be m INF dr\d dorrtam ho partial 

-fuhd*tiohal depe^dchdies -to be *m ZNP 

Chapter 7 

SELECT * 

Use -this *to seled*b dll *thc dolunrms m a -table. 

Chapter 2 

SELF-JOIN 

The sel-f-jom allows you *bo ^ucry a sm^lc -table ds 
-though *thcvc were -two -tables wi*th c%ad*tly sa^e 
*m-fo\rinaa*tioh *m *thcr^. 

Chapter 10 

SELF-REFERENCING FOREIGN KEY 

This is a -forci^h key *m -the same *t3blc i*t is a primary 
key of, used -for aho*thcv purpose. 

Chapter 10 

SET 

This keyword belo^s'm UPDATE s*ta*tc^c^*t ar\d is 
used *bo *thc value of ah c%is*tm^ dolumh. 

Ghapter3 
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SQL tools roundup 


SHOW CREATE TABLE 

Use *this 七 。 see 七 he dovr 杜七 syrrta 乂 -for 

dreatm^ ^y\ ocistm^ -table. 

Chapter 4 

String functions 

Le*ts you modify topics o-f -the doh*tch*ts o-f s*tvm^ 
dolum^s whch *thcy arc returned -from a ^ucry. The 
ori^mal values remam urrtoudhed. 

Chapter 5 

Subquery 

A ^ucry *tha*t is y/rapped wi*thm aho*thcv ^ucry. Its also 
khowh ds ar\ \y\y\Ct ^uevy. 

Chapter 9 

SUM 

Adds up a dolumh humcrid values. 

Chapter 6 

T 

Third Normal Form (3NF) 

Your -table mus*t be *m ZNF a^d have y\o *tva^si*tivc 
dcpchdchdics. 

Chapter 7 

Transitive functional dependency 

W\\tv\ y\or\-kcy dolunrm is rda*tcd *to ar\y of -the 
o*thcv hoh—key dolurmhS. 

Chapter 7 

TJ 

UNION and UNION ALL 


UhllOM dombmes -the vcsul*ts o-f -two or mnorc queries 
*m*to oy\c *table, based oy\ wha*t you spedi-fy *m -the dolunrm 

lis*t -the SELECT. UMIOhl hides -the duplida*be values, 

UNION ALL mdudes duplicate values. 

Chapter 10 

UPDATABLE VIEWS 

These avc views *tha*t allow you -to -the da*ta'm 

■the uhdcrly'mg tables. These views must doh-ba'm all NOT 
NULL dolunahs o-f -the base -table or -tables. 

Chapter 11 

UPDATE 

This s*ta*tci^Ch*t updates ah ocis-tm^ dolumh or dolumhs 
with a r\cw value. |*t also uses a 1/VttERE clause. 

Chapter 3 

USE DATABASE 

^rb you mside -the database -to srt up all your -tables. 

Chapter 1 

V 

VIEWS 

Use a viow *to *brc^t *thc results of a ^ucry as a -table. 
^rca*t -for domplcx. queries *m*to simple or\Cs. 

Chapter 11 

w 

WITH GRANT OPTION 

Allows users to ^ivc o*thcr users -the sa^e privileges 

■they have. 

Chapter 12 
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Numbers 

INF (First Normal Form) 177, 181, 194, 320-321, 340 

2NF (Second Normal Form) 329-335, 340 
functional dependency 331 

3NF (Third Normal Form) 336 

Symbols 

% (percent sign) 101, 102 
4 (see single quote) 

* (asterisk) 

SELECT statement 58, 77 
< (less than sign) 87 
<=(less than or equal to sign) 87 
<> (not equal sign) 86 

=(equal sign) 86 
SET clause 147 
WHERE clause 147 

> (greater than sign) 85, 87 
>=(greater than or equal to sign) 87 
\ (see backslash) 

_ (underscore) 102 

A 

ABS() function 537 
accounts 

root user (see root user account) 
shared accounts, problems with 510 
user (see user accounts) 

ACID 

atomicity 483 
consistency 483 
durability 483 
isolation 483 


AGOS() function 537 

ADD CONSTRAINT CHECK 461 

ADD INDEX 539 

adding values in column 265—266 

ADD keyword 232 

ADD PRIMARY KEY statement 210 

AFTER keyword 200, 202 

aggregate operators and views 476 

aggregate values 471 

aliases 354-356 

columns 355, 393 
tables 356 

Aliases Exposed, Table and Column Aliases Exposed 376 
ALL keyword 530 

ALTER statement 191 
primary key 193 

ALTER TABLE statement 197—234, 232 
ADD keyword 232 
ADD PRIMARY KEY statement 210 
AFTER keyword 200, 202 
AUTO—INCREMENT keyword 200, 210, 220 
BEFORE keyword 201， 202 
CHANGE COLUMN statement 210 
changing multiple columns 211 
CHANGE keyword 232 
changing columns 208—209 
changing data types 203, 211 
DROP COLUMN statement 216 
DROP keyword 232, 248 
DROP PRIMARY KEY statement 220 
FIFTH keyword 202 
FIRST keyword 200, 202 
foreign keys 306 

how you want the table changed 200 
LAST keyword 201, 202 
MODIFY keyword 212,232 
NOT NULL keyword 200 
RENAME statement 207 
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ALTER TABLE statement {continued) 
renaming tables 205 
SECOND keyword 201， 202 
SELECT statement 221 
THIRD keyword 201 
UPDATE statement 221 

Anatomy of 

a Database 10 
a query within a query 388 

AND operator, using multiple 284 

AND query 80, 95 
ranges 105 
using NOT 111 
versus OR query 96 

ANY keyword 531 

apostrophes 18 

(see also quotes, single) 

ASCENDING order 260—261 
ASG keyword 261 
ASIN() function 537 
AS keyword 353—354 
asterisk (see *) 

ATAN() function 537 

atomic data 167-170, 194 

moving non-atomic columns to new table 294—295 
rules 172 

AUTO—INCREMENT 188, 191, 194, 200, 220 
ALTER statement 210 
primary key 192, 354 

averaging values in column 267 
AVG function 267, 278 
views 476 

B 

backslash (escaping single quotes) 67, 68, 77 
BDB 486 

BEFORE keyword 201, 202 

BETWEEN keyword 106 
NOT 111 
views 476 

BIGINT data type 532 


BLOB data type 24, 25, 64 

boolean type 532 

Brain Power exercises xxxiii 

c 

capitalization 18 

Cartesian joins 357—359 
description 372 
CASCADE keyword 506, 509 
revoking roles 514 
CASE expression 241—243 
ELSE 246 

GAST() function 535 

categories 

of data 7, 14 

ordering by 253—254, 257—260 
selecting by 250 

GEIL() function 537 
cell 388 

CHANGE COLUMN statement 210 
changing multiple columns 211 
CHANGE keyword 220, 232 

characters 

invisible 77 

reserved (see reserved characters) 
special (see special characters) 

CHAR data type 24, 25, 64, 66 

CHECK constraints 460, 461, 462, 477, 490 

CHECK OPTION 475, 490 

GocoaMySQL 527 

columns 10, 13 
adding 31 

adding values 265—266 
aliases 355, 393 
ALTER statement 208—209 
changing data types 203 
averaging values 267 

CHANGE keyword (see CHANGE COLUMN statement 

changing order 41,220 

CHECK constraint (see CHECK constraint) 

finding largest value 268 

finding number of rows 269 


560 index 



the index 


finding smallest value 268 

functionally dependent (see functional dependency) 
indexes 539 

keeping only needed 215 
keywords as column names 187 
leaving some out 41 
MODIFY keyword 212 
naming 18 
NULLs 45 

numeric (see numeric fields) 
omitting names 41 
reordering 220 
selecting all 58, 77 

selecting only columns you want to see 71 
selecting specific 73 
setting specific category 239 
subqueries 

column expression 397 
text (see text fields) 
without values 42 

COMMA JOIN 377 
command-line window 17 

commands 

semicolons 18 
uppercase 18 

COMMIT 484, 489 

comparison operators 84-88, 528 
< (less than sign) 87 
< = (less than or equal to sign) 87 
<> (not equal sign) 86 
=(equal sign) 86 
> (greater than sign) 85, 87 
>=(greater than or equal to sign) 87 
finding numerical data 88 
finding text data 91-93 
ranges 105 
using NOT 111 

composite keys 321-322, 340 
when to create 329 
connected data 12 
constraints 

foreign keys 304—305 

(see also CHECK constraints) 

correlated subqueries 408,414 
EXISTS 410 
NOT EXISTS 409—410 


correlation names 356 
GOS() function 537 
GOT() function 537 
COUNT, views 476 

COUNT function 269, 278 

DISTINCT keyword 271, 273 
CREATE DATABASE command 17, 50 

CREATE TABLE AS 452 
UNION 441 

CREATE TABLE statement 19, 20, 50 

populating with distinct, alphabetically ordered values 
352-353 

primary key 182—187, 186 
SHOW 184 

used after deleting previous table 32 
CREATE USER statement 518—519, 522 
GRANT statement combined with 519 
CREATE VIEW statement 465 

cross join 357, 377 
description 372 
cross product 357 
description 372 

cylinders 8 

D 

data 

adding to table 34 
atomic 167—170 
rules 172 
categories 7, 14 
connected 12 
defining 2 
displayed in tables 7 
duplicating 163 

numerical, comparison operators 88 

ordering by category 253—254, 257—260 

organizing 250 

patterns (see patterns) 

retrieving 53—118 

separating design from data 297 

text, comparison operators 91—93 

understanding 163 

updating (see UPDATE statement) 
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databases 

connected data 12 
cylinders 8 
defined 8 

design (see multi-table design) 

elements (see Anatomy of a Database) 

everyday 9 

key points 27 

naming 18 

schema (see schema) 

tables (see tables) 

data entry, unconstrained 458 

data types 19, 23, 532—533 
BIGINT 532 

BLOB (see BLOB data type) 
boolean 532 

GAST() function and 535 
changing 203,211 
CHAR (see CHAR data type) 

DATE (see DATE data type) 

DATETIME (see DATETIME data type) 
DEG (see DEC data type) 

INT (see INT data type) 
selecting with quotes (see quotes) 
SMALLINT 532 
TIME (see TIME data type) 

TIMESTAMP (see TIMESTAMP data type) 
VARGHAR (see VARGHAR data type) 
WHERE clause 64 

DATE_FORMAT() function 533 

DATE data type 23, 24, 64, 66, 533 

DATETIME data type 24, 533 

DB2 xxxii 

DEC data type 24, 25, 64 

DEFAULT keyword 48, 50 

DELETE statement 119, 129, 131, 158 
being careful with 140 
CASE expression 246 
INSERT statement 135 

replacing with UPDATE statement 148 
rules 132 

string functions 230 

subqueries 392 

using SELECT first 143—145 

deleting tables 32 


descending order 260—261 

DESG keyword 27—28 
NOT NULL values 47 
ORDER BY statement 260 

DESCRIBE statement 184, 204 
DESG statement 50 

diagrams 8 

linking tables 300 
separating design from data 297 

DISTINCT keyword 270—271 ， 273, 278 
double quotes 67 

DROP COLUMN statement 216, 220 
DROP keyword 232, 248 
DROP PRIMARY KEY statement 220 
DROP ROLE statement 512 
DROP TABLE command 32, 50 
DROP VIEW statement 477 

duplicate 

records 128 
values 345 

E 

efficiency 73 

equijoin 364, 377 
description 372 
queries 366 

escape character (see backslash) 
examples in this book, note about xxxiii 

EXCEPT 442, 452 
EXISTS 410 
EXP() function 537 

F 

FIFTH keyword 202 
Fireside Ghats 

Are you an INNER or an OUTER? 390 
Join versus Subquery, which is better 445—446 

FIRST keyword 200, 202 

First Normal Form (see INF) 
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FLOOR() function 537 

flow charts 8 

foreign keys 303—308, 340 
constraining 304-305, 308 
creating table with 307 
facts 304 
NULL 304 

self-referencing 432, 452 
usefulness 306 

FORMAT() function 537 

FROM clause 467 
subqueries 392 

FULL OUTER JOIN 427 

functional dependency 323—329 
2NF 331 
partial 325 

avoiding 329 
shorthand notation 324 
transitive, 3NF 326 

functions, numeric 537—538 

G 

GRANT statement 499-500, 509, 512, 518, 522 
CREATE USER statement combined with 519 
grant privileges for all tables 513 
variations 503 

GROUP BY statement 278, 384 
AVG function 267 
MAX function 268 
MIN function 268 
SUM function 266 

group priveleges 511 

GUI tools 

GocoaMySQL 527 
MySQL 526 
Navicat 527 
phpMyAdmin 527 
SQLyog 527 

H 

HAVING clause 
subqueries 392 
views 476 



indexes 539 

IN keyword 109 
views 476 

INNER JOIN 359, 377 
defined 363 
inner joins 357 
description 372 
equijoin (see equijoin) 

NATURAL JOIN (see NATURAL JOIN) 
non-equijoin (see non-equijoin) 

inner query 386-387, 390, 414 
noncorrelated subqueries 399 
returns 392 

InnoDB 486 

IN operator 385-387, 392 

noncorrelated subqueries 403 
INSERT statement 34-42, 50, 65 
CASE expression 246 
columns 

changing order 41 
leaving some out 41 
omitting names 41 
without values 42 
DELETE statement 135 

replacing with UPDATE statement 148 
single quotes, backslash 68 
subqueries 392 
unmatched single quotes 66 
variations 41 
views 476 

INT data type 24, 25, 64, 532 
INTERSECT 442, 452 
invisible characters 77 
IS NULL 99 



joins 


Cartesian (see Cartesian joins) 
compared to subqueries 443—446 
equijoin (see equijoin) 
joining table to itself 433-435 
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joins {continued) 

NATURAL JOIN (see NATURAL JOIN) 
non-equijoin (see non-equijoin) 
outer (see OUTER JOIN) 
self-join 435, 452 
as subquery 449 
versus subqueries 389 

junction table 315 

K 

keys 

composite (see composite keys) 
foreign (see foreign keys) 
natural 180 

primary (see primary key) 
keywords used as column names 187 



LAST keyword 201, 202 

LEFTO function 224 

LEFT OUTER JOIN 419-426, 427, 452 
multiple matches 425 
NULL value 421 

LENGTH 349 

LIKE keyword 101 
NOT 111 
queries 163 
wildcards 102 

limiting results 274-275 
LIMIT statement 274-275, 278 
LN() function 537 
localhost 497 
LOG() function 537 

M 

many-to-many tables 312,316,340 
junction table 315 
math operators 156, 528 
MAX function 268, 278, 394 
Microsoft Word 77 


MIN function 268, 278 
NULLs 273 

MOD() function 538 

MODIFY keyword 212, 220,232 
reordering columns 220 

MS SQL Server xxxii 

multi-table design 281-342 
connecting tables 296, 303 

foreign keys (see foreign keys) 
convoluted queries 284-287 
creating new table 293—294 

functionally dependent columns (see functional dependency) 

going from one table to two 298—299 

junction table 315 

linking tables in diagram 300 

moving non-atomic columns to new table 294—295 

multiple interest columns 290—292 

patterns (see patterns) 

relationships between tables 309 

schema (see schema) 

separating design from data 297 

single interest column 288—289 

MySQL xxxii 

Administrator 526 
CHECK constraints 460, 462 
CHECK OPTION 475 
Community Server 544 
GUI tools 526 
installation 

Mac OS X 548 
troubleshooting guide 544 
Windows 545 
PHP and 540—541 
Query Browser 526, 544 
roles in 511 
transactions 486 
views 476 

N 

naming entities 

apostrophes 18 
capitalization 18 
columns 18 
databases 18 
tables 18, 19 
underscores 18 
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NATURAL JOIN 368, 377, 381, 384-385, 395 
description 372 
IN operator 385—387 
subqueries 398 

natural keys 180 
Navicat 527 

non-equijoin 367, 377 
description 372 
queries 370 

non-updatable view 476 

noncorrelated subqueries 399,414 

normalization 174—181, 320—321 

INF (First Normal Form) (see INF) 

2NF (Second Normal Form) (see 2NF) 

3NF (Third Normal Form) 336 
not easy to do 347 
primary key (see primary key) 
reasons for 174 
rules 175 

Notepad 31, 77 

NOT EXISTS, correlated subqueries 409—410 

NOT IN keyword 110 

noncorrelated subqueries 403 
views 476 

NOT NULL keyword 200 
views 476 

NOT NULL values 45, 50 
DESG command 47 
NULLs 44, 50 
avoiding 458 
controlling 45 
foreign keys 304 
LEFT OUTER JOIN 421 
MIN function 273 
NOT (see NOT NULL keyword) 
primary key 179 
table selection 98, 99 
using NOT 111 
WHERE clause 

DELETE statement 134 
(see also NOT NULL values) 

numerical data, comparison operators 88 
numeric fields 67,77 
numeric types 25 


0 

one-to-many tables 311, 340 

one-to-one tables 309—310, 340 
when to use 310 

operators (see comparison operators) 

Oracle xxxii 

ORDER BY statement 253-254, 278, 384 
ASCENDING order 260—261 
ASG keyword 261 
DESCENDING order 260-261 
DESC keyword 260 
multiple columns 257—260 

order of rows 127 

OR query 93, 95 
using NOT 111 
versus AND query 96 

OUTER JOIN 418, 428 
description 372 
FULL 427 

LEFT 419-426, 427, 452 
multiple matches 425 
NULL value 421 
multiple matches 425 
RIGHT 426-427, 452 
schema 429-431 

outer query 386-387, 390, 398, 414 
noncorrelated subqueries 399 

P 

parentheses 19 
subqueries 392 

partial functional dependency 325 

passwords 497 
root user 518 

patterns 

looking for 223 
many-to-many 312, 316 
junction table 315 
one-to-many 311 

one-to-one 309—310 

when to use 310 
string functions 224 
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permissions 499 

setting for multiple users 509 
PHP 

double quotes 67 
MySQL and 540—541 

phpMyAdmin 527 

PI() function 538 

PostgreSQL xxxii 

POWER() function 538 

primary key 177—180, 194 

adding to existing tables 192 
ADD PRIMARY KEY statement 210 
ALTER statement 193 
AUTO—INCREMENT keyword 192,354 
changing 220 
composite key 322 

CREATE TABLE statement 182—187, 186 
creating 180, 181 

DROP PRIMARY KEY statement 220 

foreign keys 303—304 

inserting new records 187 

junction table 315 

NULL 179 

preventing duplication 187 
rules 178—179 
synthetic 180 

queries 8 

combining 80 

convoluted 284-287 

equijoin 366 

length 163 

LIKE statement 163 

non-equijoin 370 

pasted from web browsers 77 

subqueries (see subqueries) 

views (see views) 

within queries (see subqueries) 

quotes 

double 67 
single 

backslash 67, 68, 77 
extra 68 
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tips 77 

unmatched 66 

R 

RADIANS() function 538 
RAND() function 538 
ranges 

AND and comparison operators 105 
BETWEEN keyword 106 

RDBMS 17 

GUI tools 526 
records 

deleting (see DELETE statement) 
duplicate 128 
last 128 

most recent 128 

relationships between tables 164, 309 
(see also patterns) 
remote access 497 
RENAME statement 205, 207, 220 
renaming tables 205 

reserved characters 
* (asterisk) 58 
apostrophe 18 

reserved words xxii, 529 

RESTRICT keyword 506 
revoking roles 515 
results 

faster 73 

limiting 73, 274-275 
retrieving data 53—118 

REVOKE statement 504, 508, 522 
CASCADE keyword 506, 509 
roles 514 

RESTRICT keyword 506 
roles 515 

REVOKE GRANT OPTION 504-505 
RIGHTO function 224 
RIGHT OUTER JOIN 426-427, 452 

roles 511, 522 

dropping 512, 513 
in MySQL 511 
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REVOKE statement 

CASCADE keyword 514 
RESTRICT keyword 515 
user with multiple 513 
using 512 

WITH ADMIN OPTION 514 
ROLLBACK 484, 489 

root user account 497 
passwords 518 
ROUND() function 538 

rows 10, 13 
deleting 132 

finding number of in columns 269 
order 127 



scalar value 388 
schema 296, 340 

going from one table to two 298—299 
linking tables in diagram 300 

SECOND keyword 201, 202 

Second Normal Form (see 2NF) 

security xxi—xxxvi, 493—524 

GRANT statement (see GRANT statement) 
group priveleges (see roles) 
passwords 497 
permissions (see permissions) 

REVOKE statement (see REVOKE statement) 
root user account 497 
user accounts 
adding 498 

granting permissions 499 
SELECT CURRENT—USER 536 

selecting 

specific number of characters 224 
substrings 224 

SELECT statement 43, 53—118 
* (asterisk) 58, 77 
CASE expression 246 
data and data types with quotes (see quotes) 
GROUP BY statement 266 
AVG function 267 
limiting results 73 
multiple 78—79 


ORDER BY statement 253, 257—260 

organizing data 250 

ranges 

AND and comparison operators 105 
BETWEEN keyword 106 
selecting only columns you want to see 71 
separating values with substrings 351 
string functions 230 
subqueries 392 

column expression 397 
SUM function 265—266 
UNION 438 

using before DELETE 143—145 
WHERE clause (see WHERE clause) 

self-join 435, 452 
as sub query 449 

self-referencing foreign keys 432, 452 

semicolons 18 

subqueries 392 
SET keyword 147, 158 
=(equal sign) 147 
CASE expression 242-243 
multiple 147 

setting specific category 239 
UPDATE statement 147, 154, 156 

shared accounts, problems with 510 

SHOW COLUMNS statement 187 

SHOW CREATE DATABASE statement 187 

SHOW CREATE TABLE statement 184, 194 
backtick character 187 
SHOW INDEX statement 187 
SHOW WARNINGS statement 187 
SIGN() function 538 
SIN() function 538 
SMALLINT data type 532 
SOME keyword 531 
sorting data (see ORDER BY statement) 

special characters 

% (percent sign) 101, 102 
_ (underscore) 102 
backslash 67 

single quotes (see quotes, single) 

SQL language 528 
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SQL Exposed 

Choosing the best way to query when you have more than 
one choice 400 
Confessions of a NULL 44 

SQL language 

reserved words xxii, 529 
special characters 528 

SQL Toolbox 

INF (First Normal Form) 194, 340 
2NF (Second Normal Form) 340 
ALTER TABLE statement 232 
ALTER with ADD 232 
ALTER with CHANGE 232 
ALTER with DROP 232 
ALTER with MODIFY 232 
AND and OR 116 
atomic data 194 

AUTO—INCREMENT keyword 194 

AVG function 278 

BETWEEN 116 

CHECK constraints 490 

CHECK OPTION 490 

COMMA JOIN 377 

comparison operators 116 

composite keys 340 

correlated subqueries 414 

COUNT function 278 

CREATE DATABASE command 50 

CREATE TABLE AS 452 

CREATE TABLE command 50 

CREATE USER statement 522 

GROSS JOIN 377 

DEFAULT keyword 50 

DELETE statement 158 

DESG statement 50 

DISTINCT keyword 278 

DROP TABLE command 50 

EQUIJOIN and NON-EQUIJOIN 377 

escaping single quotes 116 

EXCEPT 452 

foreign keys 340 

GRANT statement 522 

GROUP BY statement 278 

INNER JOIN 377 

inner query 414 

INSERT statement 50 

INTERSECT 452 


IS NULL 116 
LEFT OUTER JOIN 452 
LIKE and wildcards 116 
LIMIT statement 278 
many-to-many relationship 340 
MAX and MIN functions 278 
NATURAL JOIN 377 
noncorrelated subqueries 414 
NOT 116 

NULL and NOT NULL 50 
one-to-many relationship 340 
one-to-one relationship 340 
ORDER BY statement 278 
outer query 414 
primary key 194 
REVOKE statement 522 
RIGHT OUTER JOIN 452 
roles 522 
schema 340 
SELECT* 116 
self-join 452 

self-referencing foreign keys 452 
SET keyword 158 

SHOW CREATE TABLE statement 194 

START TRANSACTION 490 

string functions 232 

subqueries 414 

SUM function 278 

transactions 490 

transitive functional dependency 340 
UNION and UNION ALL 452 
UPDATE statement 158 
USE DATABASE command 50 
views 490 

non-updatable 490 
updatable 490 

WITH ADMIN OPTION 522 
WITH GRANT OPTION 522 

SQL transaction tools 484 

SQLyog 527 

SQRT() function 538 

Standard SQL xxxii 

START TRANSACTION 484, 489, 490 

string functions 224, 230, 232 
important note 225 
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subqueries 379-416 
anatomy of 388 
column aliases 393 
column expression 397 
compared to joins 443—446 
constructing 394-395 
correlated 408 
EXISTS 410 
NOT EXISTS 409-410 
FROM clause 392 
HAVING clause 392 
in action 389 
inner query 386-387, 390 
returns 392 
inside subqueries 412 
NATURAL JOIN 398 
noncorrelated 399 
outer query 386-387, 390, 398 
parentheses 392 
rules 392 
scalar value 388 
self-join as 449 
semicolon 392 
turning into joins 444 
versus joins 389 

SUBSTR function 349 

SUBSTRING_INDEXO function 224, 288, 290, 348 

substrings, separating values with 348-351 

SUM function 265—266, 278 
views 476 

T 

tables 10 

adding data 34 
aliases 356 
atomic data 170 
rules 172 

changing without damaging existing data 31 

correlation names 356 

creating 19, 31 

creating with foreign keys 307 

creation guidelines 164 

data displayed in 7 

deleting 32 

granting privileges for all 513 
joining multiple 375 


junction table 315 

keeping only needed columns 215 

key points 27 

modifying 499 

multi-table design (see multi-table design) 
naming 18, 19 
permissions 499 

populating with distinct, alphabetically ordered values 
352-353 

relationships 164 
relationships between 309 
renaming 205 
smart design 167—170 
normalization 177 
SHOW CREATE TABLE 185 
temporary 534 

using ALTER TABLE statement to improve design 
221-223 
virtual 468 

TAN() function 538 

temporary tables 534 

TextEdit 31, 77 

text editors 31,77 

text fields 67,77 

THIRD keyword 201 

Third Normal Form (3NF) 336 

TIME data type 24, 64, 533 

TIMESTAMP data type 24, 533 

transactions 478-489, 490 
ACID 

atomicity 483 
consistency 483 
durability 483 
isolation 483 
COMMIT 484, 489 
defined 482 
managing 484 
MySQL 486 
ROLLBACK 484, 489 
START TRANSACTION 484, 489 

transitive dependency 326, 340 

TRUNGATE() function 538 
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TJ 

unconstrained data entry 458 
underscores 18 

UNION 437-441, 452 
limitations 438 
rules 438 

in action 439 
UNION ALL 440, 452 

unique combination 321 
updatable views 476 

UPDATE statement 119, 146, 158, 227—230 
CASE expression 241-243, 246-248 
in action 149 

leaving out WHERE clause 147 
multiple records 156 
order of statements 240 

replacing INSERT and DELETE combinations 148 
rules 147 

SET statement 239 
string functions 230 
subqueries 392 
updating prices 154 

uppercasing commands 18 

USE command 18 

USE DATABASE command 50 

user accounts 536 
adding 498 
creating 518 
granting permissions 499 

multiple roles 513 


V 

values 

duplicate 345 

populating tables with distinct, alphabetically ordered values 
352-353 

separating with substrings 348-351 
VARGHAR data type 19,23,24,25,64,66 
variable character 19 

views 464-468, 472, 490 
advantages 468 
aggregate operators and 476 
aggregate values 471 
AVG 476 
BETWEEN 476 
CHECK OPTION 475 
COUNT 476 
creating 465 

DROP VIEW statement 477 

HAVING 476 

IN 476 

INSERT 476 

MySQL 476 

non-updatable 476, 490 

NOT IN 476 

NOT NULL 476 

queries 474 

SUM 476 

updatable 476, 490 

viewing 466, 477 

virtual table 468 

what it is doing 467 

WHERE clause 476 

virtual table 468 
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W 

Watch it! 

changing data types 211 
CHECK constraints 460 
choosing data types carefully 59 
DROP COLUMN statement 216 
INTERSECT and EXCEPT 442 
managing users 498 
roles in MySQL 511 
temporary tables 534 

WHEN 

ELSE 246 

WHERE clause 57, 63 
=(equal sign) 147 
AND and OR queries 95 
differences between 96 
BETWEEN keyword 
NOT 111 
data types 64 


DELETE statement 129, 130, 132 
being careful with 140 
NULLs 134 

using SELECT first 143—145 
IN keyword 109 
LIKE keyword 101 
NOT 111 

NOT IN keyword 110 
ranges 

AND and comparison operators 105 
BETWEEN keyword 106 
SELECT versus DELETE 132 
UPDATE statement 146, 154, 156 
views 476 

wildcards 

% (percent sign) 101, 102 
_ (underscore) 102 

WITH ADMIN OPTION 514, 522 
WITH GRANT OPTION 501-504, 508, 522 
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